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ANNUAL REPORT 


OF THE 


BOARD OF SCIENTIFIC ADVICE 
FOR INDIA 


‘ 1913-14 


SUMMARY_OF, PROCEEDINGS. 


‘Twenty-sixth Meeting held at Simla on the 18th May 1914. 


+ ‘The programmes for 1914-15 of the various Scientific Departments 
were considered by the Board, It was resolved that ull the programmes 
should be accepted with minor emendations in and additions to certain 
of them, 

‘The question of preparation by the Asiatic Society of Bengal, with 
assistance from Government, of a Catalogue of Scientific periodicals avail- 
able in libraries in India outside of Caleutta was discussed. The Board 
having been informed that the Asiatic Society of Bengal was co-operat- 
ing with all the libr portance in Caleutta in the scheme 
for drawing up a catalogne of the scientific periodicals available in Cal- 
cutta resolved that as valuable information regarding the preparation of 
catalogues is likely to acerue from work on the Caleutta catalogue, the 
preparation of a similar work for libraries throughout India might await 
the publication of the Caleutta catalogue. 

‘The Board then considered a letter from the Government of India 
forwarding a suggestion by the Surveyor-General of India that obser- 
vations of the amount of snow lying upon mountains and of the position 
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of the snow-line would be valuable in supplementing the observations 
of gleiers. ‘The Board resolved that the question raised by the Surveyor 
General was well worth investigation aud that Sub-Committee A should 
be asked to report in what manner the necessary observations could best 
be carried ont, 


‘Twenty-seventh Meeting held at Delhi on rath November 1914. 


‘The report nf the Sub-Committee referred to in the proceedings of 
the twenty-sixth meeting was submitted to the Board. ‘The Sub-Com- 
mittee were of opinion that if the amount of snow-fall and of the ar 
under suow on the Himalayas could be measured systematically for 
different seasous of the year the results may be expected to throw light 
not merely on the question of the extent, if any, to which a gradual 
change is taking place either m the direction of increase or diminution 
in the accumulations of snow on the Himalayas, but also on several other 
problems. It was proposed that the Meteorological Department should 
continue 1o make systematic observations of snow-fall and snow depth 
and that the Survey of India should endeavour to determine the absolute 
height of the snow-line and the extent of the area under suow at 
different times of the year. The Geological Survey would continue obser- 
vations of the movements of glaciers. The Board accepted the recom- 
mendations contained in the report of the Sub-Committee, 

‘The draft Amuual Report of the Board was then discussed. Subject 
to minor emendations and alterations in certain of the sections the draft 
was accepted as satisfactory by the Board. 
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APPLIED CHEMISTRY. 
PART I~ AGRICULTURAL CHEMISTRY. 


Br 


J. WALTER LEATILER, V.D., Pu.D., 
Imperial Agricultural Chemivt, 





SOILS. 


Soil survey—Tanjore Delta.—A very useful contribution te our 
Kuowledge of Iudiau soils hash issued by W. Hl. Ha on ane 
Raghuuathswami Ayyangar. During two tours through the Tanjore 
Delta in 1912 and 1913, 134 samples of svils were collected, and after 
subsequent visual examination at the laboratory, 92 were subjected to 
chemical analyses. ‘The results of these analyses were then churted, and 
show in which parts of the Delta certain classes of likely 
to prove worth their special cost. ‘Thus the proportion of organic nitro- 
gen is so low over the whole area that it is untivipated thut organic uitro- 
genous manures will be generally beneficial, though there 
dificulties in relation to their successtul application. ‘The soil of nearly 
the whole of the area is also deficient. in re; vailuble phosphate. 
The soils of the northem and eastern portion probably in nec 
of applications of lime. On the other hand there are only few places 
where potassic manures are apparently needed. Respecting physical 
conditions, cerlain portions of the Delt appear to he budly drained aud 
are tending te become saline. 

Acid soil—Assam.—D aus ALA, Meggitt lus 
ai Jorhat under observation and experiment which is strongly 
ud is generally very infertile, ‘Thus 
mn mature, whilst the kitter generally 
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had a soil 
acid, is greatly deficient in lime 
neither khariff_ nor rabi crops 
fail alter germination, 

Previous experiments had shown thit applications of sluked lime cor- 
rected the iuherent defects of the soil to such au extent that rabi crops 
generally matured very well. It remained to ascertain more thoroughly 
the nature of the defective state of the soil aud its causes. 

‘he investigation was conducted in part by means of small plots in 
the field and in part by water cultures in the Iuhoratory. 

For the former purpose, 26 plots were laid out. and a great variet 
of substances, some basic, others neutral or acid in character but havi 
in general inanurial” values, were applied to the land, In addition. 
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one-half of each plot was treated with slaked lime, After suitable culti- 
vation a crop of oats was sown over the whole area. ‘The results obtained 
from this part of the work may be summarised as follows :— 

{a) The effect of slaked lime was particularly marked. Whilst no 
crop ut all was obtained from the land without this treatment, a very 
fairly good crop of oats matured where 30 maunds (about one ton) of lime 
had been applied. (b) Of other basic materials, ground limestone, 
‘magnesium carbonate, sodium carbonate, potassium carbonate, basic slag 
all produced a positive effect, and the oats matured (without caustic 
Time) though they were only one-half or one-third as heavy as where 
Time alone was used, ‘These dressings were, however, not employed in 
quontity equal to the lime in neutralising power, which no doubt accounts 
at least in a measure for the difference. On the other half plots to which 
Hime had also been added, the crops were as good or better than where 
Time alone was employed. (c) Neutral substances such us sodium, 
potassium or calcium nitrate, potassium, ammonium or calcium sul- 
phate, potassium or calcium chloride, had no effect by themselves and 
Where lime had been used in addition, the crop was frequently smaller 
than where the latter was alone employed, thus showing that some of 
them had a detrimental effect. A finely grownd phosphate formed an 
exception. (d) Mixtures of manures such as superphosphate and sodium 
nitrate or sulphate of ammonia had but little effect, and sulphate of 
ammonia appeared to be generally harmful. 

‘The laboratory experishents with whter cultures, though only of a pre- 
liminary character, went to show that the soil contains a toxic substance 
which particularly affects the young roots of the seedling plant. 

Magnesium carbonate and dolomite.—the solubility rela- 
tions which exist between carbonic acid gas and magnesium carbonate in 
water, and the same when calcium carbonate is also present, have been 
worked out by J. W. Leather and Jatindranath Sen, and form a sequel 
to the investigation of the corresponding relation when calcium 
carbouate is the only salt present. ‘The object im view was to 
endeavour to ascertain how much of these salts can be in solution in 
the soil-water. Maguesium carbonate dissolves in presence of water and 
carbonie acid to a bicarbonate which is very much more stable than the 
corresponding calcium salt, and is about ten times more soluble. Its 
solution contains practically no carbonic acid in excess of that required 
to form the bicarbonate, whereas the calcium salt demands for its existence 
a large excess. ‘The second part of the present work dealt with the two 
Dicarbonates when present together. Tt was to be expected from a consi- 
deration of the law of mass action, that calcium carbonate must become 
more or less precipitated from solution in the presence of much magnesium 
Dicarbonate. ‘This proved to be the case and the important conclusion 
is drawn that no fertile soil can contain much magnesium carbonate, 
for in that case, the calcium carbonate would become so far insoluble 
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as to cause “lime hunger” and consequent infertility. Generally 
speaking the maguesiwn of soils, whieh is not pr cate or dol 
mite, will be combined with other acid radicals. Lt likewise becomes 
clear why, in experiments with maguesiumn * manure,” 
frequently harmful effects have resulted, 
Dolomite dissolves in earbonie acid 
tion contains the bi 
cular proportions. Since no large amount of « 
exist in solution with amagnesiuu bicarhonat iy 
is limited. It was also possible to forecast what would he the effect 
‘the presence of either magnesium rbonate on 
solubility. If magnesium carbonate is presen dolomite, its 
solution prevents the co-presenee of any appreciable umount of calcium 
bicarbonate, and consequently dolomite cunnot dissolve, Experiment 
showed that it was practically insoluble under these conditions, Uf 
secondly calcium carbonate is preseut with dolomite, the forn 
rapidly form « solution 
in the presence of mu 
dolomite from going into solution. 
explanation of the apparently « 
regarding the w 
dolomite may he safely used as a basie mn 
Gases of swamp rice soil 
‘ led further infor 
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vison awd Sub 
speet of the functions of 
forms in paddy lands.” It will be recollected 
that in their first commitnication they showed that a gaseous mixture 
ing pri of methine, nitrogen, hydrogen and earbou 
dioxide is generated in th np paddy lands, aud that after 
the crop is planted out, a fila forms over the soil i 

largely of bacteria, alge and diatoms, by which a gaseous m 
taining a high proportion 

In the present paper the a 
ing the functions of this fib 
marised as follows: —Metlune 
oxidised to ¢ 
hydrogen is 
tion of half its oxygen in the 
that some part of the carbon die: 
liberation of auy gaseous oxygen. ‘The burt 
is to be published separately. 

‘The function of the sur in the field is thas to heute oxygen, 
‘Phe process requires in fact an addition: 
tion, and this the authors consider i 
of the invigation water, which, 
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which is exposed to the outside air and partly owing to its constant 
cixeulation, brings to the film a supply of the gas which is far in excess 
of its requirements. 





MINERAL SALTS. 


The system potassium nitrate, sodium chloride, water. 
—The amounts of the two salts, potassium nitrate and sodium chloride 
which may dissolve together in a given amount of water, has only 
hitherto been known for one or two specified temperatures, and even for 
these the information was incomplete. It was desired, for the assistance 
of some work on saltpetre refiviug, to possess more accurate information 
on this subject; and the composition of the solution when one or other of 
these salts is in excess, as also the comesponding information regarding 
the four simpler systems, in each of which only one positive or negative 
is present, has been worked out by J. W. Leather and Jatindra Nath 
Mukerji for temperatures varying between 20° and 91° C. Regarding 
the subsidiary systems, the effect of one nitrate on the other is to increase 
its solubility; but in all other cases the effect of one salt on the other 
is to reduce its solubility, though in very varying degree. For example, 
the presence of excess of potassium chloride reduces the solubility of 
potassium nitrate to about one-half; whilst potassium nitrate in excess 
reduces the solubility of potassium chloride by about one-tenth 

‘When potassium nitrate and sodium chloride are present together in 
excess of what will dissolve in the water, a third salt, either potassium 
chloride or sodium nitrate, forms to a limited extent in the solution ; 
below about 80° C. the sult is potassium chloride, whilst above that tem- 
perature it is sodium nitrate. At the same time an equivalent amount 
of sodium nitrate or potassium chloride respectively is precipitated in 
the solid state. 

















SUGAR. 


Sugarcane-crushing.—lixperiments have been in progress ab the 
Partabgarh and Shahjehanpur experiment statious during the past three 
years on the efficiency of the small iron bullock-power mill which is 
ployed in one size or another practically throughout India for crushing 
sugureane, and a note on the data obtained has been recently contributed 
by G. Clarke and $, C, Banerjee. The efficieney of sugarcane mill is 
the resultant of several factors; but that which the authors had chiefly 
‘under examination was the proportion of the total sugar in the cane which 
sas expressed as juice by the mill. 

Tf a known weight of cane is crushed, the juice aud the bagasse can 
be weighed, the sugar determined in each, and from these quantities 
the proportion of the total sugar of the cane, whieh is in the juice, ascer- 
tained. Putting the total sugwr=100, the “extraction” or “extraction 











APPLIED CHESUSTRY—AGRICULTURAL " 





coefficient” is that portion of the total sugur which is in the expressed 
juice. ‘The best type of 8" three-roller mill which is on the market was 
employed for most of the work, which had to do with varieties of cane 
grown at the experimental stations. In comparison with this, certain 
tests were made with « mill from a village worked 1; 
his own bullocks. When the cane was erushed in 
mill, the “extraction” was fouud to vary among th 
tested, from 87 to 71, and the authors remark thi exceedingly Ii 
order of extraction was obtained,... ‘The vost of erushiug 
is an entirely different matter. ‘The slow rate at x 
crushed, and the large amount of bullock-po 
cost of crushing high. It is doubtful for single dry crushing if any type 
of mill will extract a larger proportion of sugar, but the cost of crush 
sn be probably lowered by the use of some other form uf power. 
‘The weight of cane crushed varied from 120 to 150 Ibs, per 
mill per hour, using 4 bullocks per mill. ‘The extraction was SI. Tu 
two experiments, when a cultivator crushed 10 mands of ean 
village mill with his own 4 bullocks, 150 Tbs. cans was erushed. per 
hour, The extraction was 75. ‘Thus here the defect iu efficiency: seems 
to have heen chiefly in extraction, 
Sugarcane-fibre.—Lhe proportions of fibre i 
cane have been examined by C. Somers Taylor 
varieties were examined and the percentage fi 
megass was determined. These percentages varied trom 8 
there is some reason for believing that the proportion of the fibre is fairly 
constant for any one variety, and that if canes, supposed to be of one 
ety, prove ou examination to contain markedly diferent prop 
of fibre, they are probably of two or more ¥ 7 
four plots of cane called Chinya were grown trom four distinet single 
plants, and the percentage fibre iu the cane was found ty he 1136, 1201, 
1567, 15°18, respectively. Lf the proportion of fibre isu defi 
these plots consisted not of une but probably of two 
tion which was supported by the subsequent botar tion, 
Wrom the manu aye of fibre iy an 
important advantage because the cost of crushing caue is thereby reduved, 
but Mr, ‘Taylor points out that canes which possess a very low percentage 
of fibre ure frequently delicate und susceptible to attacks of pests, 
Ripening of sugarcane—offect of manur: 
periments were made by C. 8. 
in 1912-13 on the effect of ver 
sugarcane, whieh showed that h 
delays the ripening of cane for perhaps « fortuight, 
ud December the erop was uot so mature where an 
used, and until the middle of Jamuary this ean 
and very appreciably more glucose, but by mide 
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and was equal in quality to the cane where no ammonium sulphate had 
deen used. 

‘A very important fact in relation to Mr. ‘Taylor’s work is that he 
included uo fewer than six plots to which uo special manures were added 
and by their aid was able to show in how far the land was uniform from 
plot to plot; and where ammonium sulphate was employed there were 
three plots which were so nearly alike in treatment that they could be 
considered as one group. Thus, although only one variety of cane was 
grown and the experiment was made during only one year, the result 
‘possesses a much greater degree of reliability than can frequently be 
allowed to this class of work. 

Sugarcane—Punjab.—During the past two seasons the sugarcane 
of the Gurdaspur District, as also cane grown at the Government Experi- 
mental Farms, Gurdaspur and Lyallpur, have been examined by J. H. 
Barnes. The canes grown in the district include principally five 
varieties, three of these being those chiefly crushed for gur making. 
The following data give a general idea of the quality of these canes: 
juice expressed by bullock-power mill 50 to GU per cent., sucrose in 
juice 15 to 17 per cent., glucose “25 to 1:00 per ceut., fibre 15 to 20 
per ceut., coellicient of purity 70 to 90. ‘That is, they are very fibrous 
canes, containing a juice with good sucrose percentage but rather low 
purity. Frost frequently ocours in January and this detrimentally affeots 
the cane, ‘The locally made gur contains from 65 to 75 per cent, sucrose, 
10 to 20 per cent, glucose, 

Sugar beet.—The Aunual Report of the Agricultural Station at 
b coutains information regarding the quality of the sugar beet crops 
h are being grown there. These were analysed first in 1912 at Pusa, 
when some of the roots were found to be very rich and contained up- 
wards of 20 per cent. sucrose. In 1913 a more complete set of analyses 
were made by the Imperial Agricultural Chemist at ‘Tarnab. About 
twenty individual roots were analysed and these contained from 9 per 
cont, to 19 per cent, sucrose, “1 per cent. or less of glucose, and from 
4 per cent, to 8 per cent, fibre. Average samples (100 roots each) from 
plots sown in the previous October and November were found to contain 
147 per cont. and 142 per cent, sucrose, “07 per cent. glucose and 69 
por cent, and 67 per cent, fibre respectively. ‘They were thus up to a 
very fair European average. 

‘Sweet jowar (Sorghum sp.).—Some plots of sweet jowar were 
grown at Lyallpur and Gurdaspar in 1912 and the juice and gir analysed 
by H. E. Anuett. It was found that when the crop was coming into 
flower the proportion of sugars was quite low; as it ripened and the 
seed commenced to dry, the sucrose had risen to 10 per cent. in the 
juice, the invert sugars were about 2 per cent. and the amount of juice 
expressed was about 40 per cent. ‘The gur made contained 58 per cent. 
sucrose and 13 per cent. glucose. 
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‘Thus, as a source of manufactured sugar this plant is useless, but a 
a fodder it should stand very high. 


RICE. 


Rices—their differentiation.—Two contributions have been 
made during the yeur by PF. J. hand D. B. Darabsett on the 
chemical differentiation of rices: the one deals with the disintegration of 
nd the other with the fractional liquefac- 
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The meals and broken r ave, chemically, the best foods, and the 
polished rice contains less oil, proteids, and phosphorus, Consequently 
one is apt to conden the polishing process, But the consumer holds 
that one cannot cook unpolished rice, which concludes the argument! 
It follows that rice should he consumed in conjunction with other grain, 
particularly pulses, which indeed is very 














commonly the exse, 


MILK, 


Milk of Montgomery cows and errors in milk records.— 
Records of the yield of milk and its composition are generally subject to 
errors in the dairy which are large compared with those in the laboratory. 
Some of these are well recognised, as for example the effect of food, the 
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period of lactation, period elapsing between milkings and the like. 
‘Where, as in India, the cow commonly demands that her calf shall 
suck at the same time as the udder is hand-milked, a further large 
source of ertor is introduced. A series of records of yield and composi- 
tion of the milk of the Montgomery (Saniwal) herd, which is main- 
tained at Pusa, has recently been kept by J. W. Teather and A. C. Dobbs 
and the numerical value of the errors accompanying such records has 
heen examined and discussed 


‘The records had in view (i) the daily total yield or production of milk 
of twenty-five selected cows, divided into three groups, when in full milk 
ov fainly fall milk, and (i) the eomposition of the milk. They extended 
‘over about two months for each group. ‘The errors due to period of 
Jaotation and variation of fond were not considered; these conditions 
heing approximately constant for any one group. ‘The error due to 
length of time elapsing between milkings was eliminated by making these 
equal, namely, 12 hours each. ‘The error due to the calf sucking at the 
same time as the eow was hand-milked was eliminated by allowing the calf 
to take milk from one half-udder whilst the other half was hand-milked. 
Prior to the trials there was some doubt as to whether the milk would 
be drawn equally efficiently by the calf and the man respectively, and 
in order to ascertain whether this was so or not, the one half-udder 
was hand-milked for one 24 hours, then the other half for the succeeding 
24 hours, this sequence being continued throughout the period ; also in 
oviler to eliminate the effect of any inequality of milk secretion during 
the day and night respectively, the change for either half-ulder from 
hand-milking to the calf-sucking was made for one half period in the 
morning, for the other half period in the evening. 


‘The data admitted of the following deductions :— 

















(a) The daily production of mill. varied among individuals from 
6'4 to 21°5 Ibs., but the yield of most of the cows lay between 
10 and 14 Ibs. 

(b) The yield of milk morning ana evening was for all cows equal 
what differences occurred were less than the probable error 
and were not systematic. 

(0) The yield from the two sides of the udder was in most cases 
‘equal; but five cows yielded systematically more from one 
half than from the other. 

(a) The probable error of a single milking was about +28, and 
emphasises the desirability of conducting such tests over a 
considerable period if reasonable accuracy is to be attained. 
For the Pusa records the mean yield for either side of the 
udder or for morning and evening was derived from 10 to 
15 milkings, and the probable error was then Jess than + °1; 
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the probability that these means were within “3 Tb. of the 
truth was 99:1, 

(0) The mean percentage of Jat in the milk ot ind 
from 3° to 50, 

(f) The milk of different sides of the udder contained approximately 
equal percentage fat; only one cow showed a systen 
difference in this resper e milk from different quurters 
of the udder showed ¢ differences in the ease of 
‘two cows out of three which were examined in this respect. 

(g) The percentage of fat in the morning and ecening milk respec 
tively showed a very systemal 
ing being alays the 1 
auean percentages varied from ‘3 to 1 
was ‘1 percentage fat in favour of the 
ig an unusual result; in England the 0 
slightly richer than the evening w 
between milkings are equal. 

(hi) The solids-not-fat.in those milks was found to he normal. 

(i) When milked in the ordinary way as for profit, wh 
is given as little as possible, the probable error rose to about 
three times what it was when the calf was allowed the silk: 
of one-half the udder: 4 
only is th 
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PART Il,-FOREST CHEMISTRY. 
BY 


PURAN SINGH, F.C.S., 
Ohemicad Adviser to Porest Research Institute 


‘The following is a brief account of the more important work carried 
out by the Chemical Department of the Forest Research Institute during 
the year under report :— 


Minor products obtained from Deodar, their value and 
uuses.—Dry distillation of Deodar waste wood could not be taken up for 
want of necessary apparatus. But “Deodar oil” was distilled out of 
sawdust at Delhi in a large still by means of steam at a pressure of 
40-60 Ibs. Samples were sent through the Forest Economist to the 
Imperial Tastitute, London, Messrs. Schimmel & Co., Leipzig, and to the 
Veterinary Department, India, with a view to ascertaining the possible 
uses and market value of this oil, Reports are awaited, 





APPLIED CHEMISTRY—FOREST. Ww 





The constants of the oil ax determined at Dehra are given below. 
‘The oil consists mostly of sesquiterpenes. It has a reputation in Tndia 
as a good antiseptic and healing oil for ulcers and wounds of cattle. If 
this is confirmed by actual 
that the distillation of this oil for n 












industry 
‘The constants of the oil are:— 
Specie gravity at 20°C... OD 
Angle‘of rotation in 100 mm. tube . . . Bae 
Addoomber se OL 
Saponiffention value.) Ds 
Ketermumber. ee) kL ge 
Todine value (Hfubl. 38hows) |) 287-80 
Fractions :— 
Per cent, 
Passing np to950°C.. ye kk RR 
MOTO, a sy TEE 
Residue above 270°C. ss ek 


The specific gravity and optical votation of the twa fractions are:— 
(1) Specific gravity at 20°C. . . . = (1) 0942, (2) 0948 
(2) Optical rotation in 100 mm. tabe . « . + ()—358, 2) 366" 

This enquiry will be continued. 

Enquiry as to the possibility of reducing the harshness 
of certain tan barks.—This enquiry has heen completed and the 
report embodying the results of the enquiry is und jon, Tt 
has been found possible to reduce the harshness of certain tannin extracts 
by adding 10 per cent. of fat or oil calenlated on the tannin content of 
the tan liquor. 

The manufacture of products from Boswellia serrata 
and their chemical composition.—Preliminary experiments on 
Boswellia gum resin were completed during the year. ‘The oleoresin wae 
steam-distilled. ‘The oil chiained was redistilled dividing it into. twa 




















portions. 
‘The first portion gave the following constants 
Speviio gravity at 22°C. ey oe eee 
‘Angle of rotation in 100 mm.tube . ss FOR" 
Practions:-— 
Per cont, 
Passing upto165°0, . 2 ee ee 
» 155100" C. oe yeas a is 
Above NGO Gy Fs AE, Tat Se Met ce aie a 


Tt consists almost wholly of dextro-pinene, A sample has heen sent 


to the Imperial Institute, Loudon, for valuation, 
c 
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The second portion consisting mostly of limonene or dipentene has 
also been sent to the Imperial Institute to get an idea of its industrial 
uses and price, 

‘Tho resins left behind in the still after distilling off the oil described 
above were worked into two different products, (1) ‘ Boswellia-rosin ” 
and (2) ‘ Boswellia-wax.”” 

‘ Boswellia-rosin ” is the product obtained by drying off the residual 
resins of the still in open air over a bath of hot air. 

Its constants are as follows: — 


Specific gravity at 20°C... 108k 
Acid number =... . 1... 98 
Soponification value... . . , BD 
Ester number 2... . wk. MB 
Todine value (Hubl. 18 hours)... 10504 


A sample has been sent to the Imperial Institute for valuation. 

“ Boswellia-wax ” is a very interesting modification of the “ Boswellia- 
rosin.”” It is obtained by heating the residual resins in the still by a 
gentle fire blow it. It may be said to be as brittle as “chlorinated 
wax.” Tt gave the following constants :— 


Specific gravity at 22°C... 1087 
Melting point ©. / . . ... IPC, 
Acid number 2 ew. 509 
Saponification value ©. . ,. O85 
‘Ester number Y arts + 1126 


Todine value Hubl. 18 hours) 2) ]]) agg 

Tt is easily soluble in petrol, turpentine and mostly in alcohol. Tt 
could perhaps be used in these solutions as a polish for metals and a 
glaze. A sample has also been sont to the Imperial Tnstitnte for sugges. 
tions and market valuation, 


This enquiry will be continued as it appears a promising one, 

Oil from Schtetchera trijuga seed.—A quantity of Kosum oil 
was prepared for the Forest Eeonomist and the theoretical and practical 
percentage was worked out for fresh seeds received from the Centval 
Provinces. 

‘The proportion of husks to kemel was 1 : 16, the kernel being 
6212 per cent. and the husks being 37°88 per cent. 

The oil in the kernels determined by ether came to 65:90 per cent, 
64 Ibs. of these seeds were decorticated and 62:5 per cent. of kernels were 
obtained, the rest being thrown away as husks containing no oil. Forty 
pounds of these kernels wore powdered and expressed hot in the hydraulic 
Press by instalments, ‘The residual oil-cake was once more expressed 
and the oil obtained mixed with the first lot, 
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‘The total oil weighed 28 Ibs., which works to 57° per cent, ‘The 
theoretical percentage obtained by ether extraction as already given was 
65°9 per cent. out of which 67% por cent. is the workable percentage o 
35°93 per cent, on the total seed, taking of course the husks to contain 
no oil. 

Some mineral salts as fish poison.—An interesting case of 
the death of river fish by the soil washed down by a small tributary in 
the Mandal river in the Rammagar Forest Division of the Western Ci 
United Provinces, was referred to the Chemical Adviser by the F 
Divisional Officer. A short uote on “ Some mineral salts as fish pois 
was published in the “Indian Forester”? of November 1913. Tt 
shown that the presenee of ferrous sulphate was the ewuse of the dy 
of the river fish. ‘They die apparently for want of oxygen. Tt was ale 
shown that sodium sulphide is poisonous in its effects on riv fish, A 
solution of “05 per cent. of sudinm sulphide kills fish in about half an 
hour and still more dilute solutions ever: up to °001 per cent, would seem 
to have the same effect on them after prolonged action, Among other 
common salts, sodium chloride was proved to he equally deleterions. 

Tannin value of Terminatia paniculata—A sumple of the 
hark of Terminalia paniculata was veeeived from the Divisional Forest 
Officer, Belgaum, and examined last year. Tt gave the following 
pereentage: 
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As this tree is said to ovenr in great abundance in the Bombay forests 
it has heen suggested that it well utilized for the manufacture 
of famnin extracts, 

Tannin value of Rhus mysorensis,—Another interesting tan 
hark of Rlius mysorensis was received from the Esira Assistant Conservae 
tor of Forests, Ajmer. ‘The dry hark yields a bnff coloured powder on 
crushing. Tt was of the following eomposition :— 




















Percent. 
Molste - - ew wk 8 
Total sol wae sk ue pe aoe 
Soluble oo ieee ae eh og POTS. 
Insoluble solids 2. ew 0 
Nontamnin . . ee. ee 1507 
Mamie sg) > tpleae a Baw <b. 3 8088: 





The ian liquor containing °5 per cent. of tannin in Lem. cell pave 
345 red and 22-2 yellow. Tt is known to ive a very good huff culoured 
Teather. Tt was not considered suituble for tannin extract making. bt 

ok 
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it would form a very good tannin material in the form of powdered bark, 
either for local use or for export. 

Differentiation of timbers of Dipterocarpus trom 
Burma.—The question of differentiating between the three species of 
Dipterocarpus, (1) “In,” () “Kanyin-ywet-gyi” and (3) “ Kanyin- 
ywet-the,” by staining them was put by the Burma Forest Department. 
‘All the threo woods being of similar nature, it is somewhat difficult to 
differentiate between them merely by staining. At the very outset, it 
was found that they are successfully stained green by Potassium Ferri- 
cyanide, but the difference in the depth of the stain as developed was not 
a very delicate test. It has been proposed to distinguish No. (3) 
“ Kanyin-ywet-the ” from the other two by the stain test to be carried 
out as follows: — 

‘Take 5 grams of the thin shaving of each in separate beakers, add 
10 c.c. of 10 per cent. solution of Potassium Ferricyanide and 50 c.c. of 
Gistilled water to each. After bringing all the three beakers to the 
oil, keep them boiling for 6 minutes. It will be seen that No. 8 is 
Teast coloured and Nos. Land 2 of equal depth. The observations should 
be made immediately after cooling. ‘This test could be easily carried 
out in the field, Tt is important that this test should be earried out under 
identical conditions, taking the same quantities boiling for exactly the 
same number of minutes. 

No. 1 was differentiated from No. 2 by the rate of the flow or 
“ooring.”” A. resin test was also undertaken. 

By combining both these tests, it has heen possible to distinguish 
between these three timbers in the Laboratory with success. On repeated 
experiments similar results were obtained. This test has been success- 
fully carried out in the field by Burma Forest Officers and it is heing 
used there for differentiating Zn from Kanyin. timber. 

Siam cutch.—A sample of outch manufactured in the Chiengmai 
District of Northern Siam was received from the Conservator of Forests, 
Siam, for analysis and opinion as to its dyeing and tanning properties. 
Te was analysed with the following results :— 





Per cent. 
Mabini) 5 2 alec Ue ae ay hate ade 
Gah Agi aie tot Lat ed Ke dere  . 1OS: 
Total soluble solids. =. 7 + ee + OTD 
Insoluble’ in water at 28° C. eee eee) 


Nontomin 2 - ee ee ee 
Mamie Ya je cle es So eS 


Citachtay iF Beet Se 


Absolute sloobol exact =. 0-7 eee 
Insoluble in alecbl . . . yee 
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Hrom its composition it is clear that this cuteh is of an average com- 
position and will do well as a dye, though it is doubtful if its deep colour 
will permit of its being used ay a tannin agent, Tt should be classed as 
“Solid Burma Cutch,” which is generally used for dyeing fishing nets 
in England. In India similar cuteh under the vame of red hatha is sold 
for edible purposes. 

The rubber of Cryptostegia Grandiflora—A sample of this 
rubber was received from Messrs, MeLeod and Co Limited, 
Caleutta, for aualysis. It gave the following percentage composition :— 


























Moisture.” SiS ah Gs Se 

Quoutebows se 

Diths e kl te d a a aren 
10000 

Ma es note $045, 88 


‘The composition of the fruit of Pitlenia indica. Un an 
enquiry made by Rai Bahadur Upendra Nath Kanji Lal in May 1914, 
the chemical examination of the fresh ripe fruits of Dillenia indica was 
conducted by Mr. ‘T. P. Ghose, Scientific Assistant to the Chemical Ad- 
viser, and a note sent to the “Indian Forester” for publication. ‘The 
analysis of the calyces of the fresh fruit was as follows: — 








Per went. 


Moisture =... SR SO, 
Alcoholic extruct » ee eee OM 
Water orth wee O87 
Insolubles 2. eee ek. tO 


jueous extract represents only peetous matters left in the tissu 
having extracted the calyces with aleohol. alcoholic extract 
exwined qualitatively showed the presence of tannin, glucose, malie acid 
and pectous bodies, 

Malic acid was further 









ideutified by its lead salt. 








Malicacid - 2. 1. 
Petroleum ether solubles (fats, ete.) 
Albuminids 9... 


Pectous matters... 
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‘The chief ingredients of the calyces of the fresh ripe fruits are tannin, 
glucose and malic acid. ‘The percentages of these ingredients calculated 
on fresh and dry calyces stand as follows :— 











= 3 frosh exlyss, On ary exis, 
Por cont. Por cont. 

(Qin 2, 005 87 

(2) Glue 2. » O40 292 

(8 Malioaid .  . 1. L007 on 





From the above figures, the conclusion is evident that the fruit ould 
uot be of any commercial use. Mr, Ghose hus published a uote on the 
subject in the “Indian Forester.” 

Salt worts from Madras.—wo ditiexent kinds of salt worts along 
with a sample of Barilla locally made, received irom the District Forest, 
Officer, South Arcot, were examined by Mr. 'T. P. Ghose. ‘The District 
Forest Officer was anxious to know if the local method of manufacture 
of alkali could be improved. ‘The sumple was analysed with the result 
that it appears to offer little promise, 

Indian Tapioca.—A sample of Tapioca starch made departmental- 





ly ut Ajmer was received for analysis through the Forest Beouomist. 
It gave the following percentage composition :— 
Ber cent. 
Pr ee ee eet 
a eee a eee : 
Faty matters 6 lo 
Denia) hae se cc ce bee gh gm ee hac 
Cold water solubles (by difference) 2 1) ) gag 
Cellulose eee ee ee oe eS, | i 
Aho. : rn 





Analysis of wild Saccharwm.—wo samples of wild Saccharum 
canes were received from the Forest Botanist, consisting of four each of 
two different forms A and B. ‘The sheaths were taken off aud the inuer 
canes were measured and cut into halves. ‘The determinations of the cane 
sugar and glucose were separately made both on the lower and the upper 
halves of the canes A and B with the result that it is evident that sugar 
occurs in negligible quantities, 2 

Preservation of the latex of Ficus religiosa.—An enquiry 
was made by a firm at Pathankot through the Forest Economist as to the 
dest methods of preserving the Peepal latex without coagulation with a 
View to making it available for closing punctures in rubber-tyres. 
After some experiments, it was suggested that the sap should be preserved 
by mixing 1 part of the latex with 4 parts either of petrol, turpentine 
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or beuzol aud w few deops of formaldehyde. ‘The latex was thus pre- 
served for months. A short laboratory note is published iu the * Ludi 
Forester.” 

The distillation of Pine needle oil in India.—‘the distilla- 
tion of Pine needles in Hurope and America is an established industry. 
The Pine needle oil is used vedial agent against rheumatism and 
allied complaints. It is « volatile, colourless liquid obtained by distilla- 
tion of fresh needles and young twigs. ‘The Chemical Adviser distilled 
90 Ibs. of fresh chir needles with short twigs containing 59°30 per cent. of 
moisture by steam ata pressure of WW—15 Ths. w! 7 per cent. 
of oil or 1-4 per cent, calculated on the dry This oil gave the 
following constants :— 























Specific gravity ab 20°C... . . .. OBTH 
Optical rotation in 100 mm. tube 2... 02 1 
Acid number. 1 Sok ae” 208 





Saponification mumber (uillignanss of KOM perv 
pein 68,0) ca galt ea 6 cee? rag SBOE 
lealine value (Hubl, 18 bonus) > hae 

A note on the subject entitled “A plew for the distil 
needle oil in India” has heen sent to the © Indian 
publication, 

The best season for collecting the Cus-Cus roots.—The 
roots of the CusCus or Khas Khas grass (Andropogon muricatus Retz) 
e the ure of the Vetiver oil of commerce. The yield of the oil has 
been variously stated. Seven samples of Ludiuu Khas Khas have been 
; Jyulated below :— 
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All these samples came direct from the forests except the last one 
which was purchased at Delhi from the market. It was reported to be 
the best Khas Khas used for distillation by the native perfumers and 
distillers. ‘The content of oil in roots of average good quality may thus 
be taken to vary from 0‘7 to 10 per cent., a figure below 0° per cent. 
showing an inferior quality of grass. 

‘The quality of the roots would mainly depend on the season of collec- 
tion, other factors, such as, soil locality, ete., being of mninor importance. 
According to the Delhi dealers, the roots for distillation are always col- 
lected towards the end of January. 

‘The sample obtained from Delhi thus collected gives 114 per cent. 
of oil, while the sample collected in August, i.e., in the rainy season, 
gives only 045 per cent. Samples from Pilibhit show a wide diver- 
gence, the sample collected in April giving 0°69 per ceut., while another 
collected in July, i.c., in the rainy season, giving only 0°37 per cent. 
All other samples, viz., No. 1 collected in April give 0°70 per cent., 
No. 2 collected in March and No. 6 in May give nearly 1 per cent. 

It thus seems evident that the roots should be collected towards the 
end of the winter season till the commencement of the rainy season. 

The constants of Vetiver oil.—Seventy-five grams of Vetiver 
oil of dark brown colour were obtained by distilling the crushed roots by 
steam at a pressure of 40—50 Ibs. It was redistilled in the Laboratory 
with « geutle current of steam for about 10 days till no more oil came 
over. All the fractious of the oil thus obtained were mixed together 
for determination of the usual constants. ‘The residue was a dark red 
resinous mass which was extracted with alcohol. About 9-4 grams of 
a dark red resin of a brilliant fracture were obtained. It softened at 
65° C. and completely melted at 70° C. It gave the following 
constants :— 





Specific gravity ab 80°C... . . .. U8 
Acid number...) ek, aR 
Seponification number... 0. 0... 1120 
Ester number. sw ek ks OB 
Todine value (Hubl. after 18 hours) . . . , 26820 


Optional rotation calculated on 10 c.. of the solid resin 488'04approsimataly.* 

‘The redistilled oil which was of a yellowish brown colour and quite 

transparent gave the following constanis : 
Sposifc gravity at 16°C... 








ical rotation in 100 mm. tubo... 130065 
MD. BOS OLE Stee Praag Pee BE 
Aeid number DD a 
Saponificstion number” >} } SD god 
Ester number...) aera) 
Saponifcation number after acotylization © |] 1828 


Todino value (Hubl. 18 hours). - >) Ota 
Soluble in two parts of 80 per cent. alcohol. 


* Bocsuse the solution had to be made too dilate for observation owing to the too dark eolour 
of the resin, 
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‘The above constants are different from those already recorded by 
various observers. ‘This difference may be due to the elimination of the 
resin trom the oil by redistillation. At least, in optical rotation, it is 
mainly due to this cause. ‘The angle of rotation of the oil in this ease is 
about ~ 31°, while all observers have recorded for vetiver oil a rotation 
of +25° to +40. The optical rotation of the resin is +488°4. Taking 
the proportion of the oil to resin as it is in this ease to he 8: 1, the 
optical rotation calculated on the mixture of resin and oil comes to +34. 
Ut seems the dextro-rotation of the oil is due to the small proportion of 
Khas Khas resin. ‘This will also have its effect on other coustauts, 

A short note on the subject hus been published in the * Chemist 
and Druggist,” London. Another dealing with the commercial side ot 
the distillation of the grass is under preparation, 
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ASTRONOMY. 
BY 


GILBERT T, WALKER, C.S.L, M.A., So.D., F.BS., 
Director-General of Observatories, 


Solar physics.—Researches in solar physics are carried on under 
the direct control of the Government of India at Kodaikénal, the 
Director being Mr. J. Evershed and the Assistant Director Mr. T 
Royds. ‘The chief instruments are:— 

(a) A spectroheliograph made by the Cambridge Scientific Instru- 
ment Company, the object of which is to take photographs 
of the sun using the light emitted by one chemical element 
only. In this apparatus a stationary image of the sun is 
made by a 12-inch triple-achromatic lens of 20-foot focus, 
fed by an 18-inch Foucault siderostat. Close up to the 
image and somewhat longer than its diameter is the 
narrow vertical slit of a spectroscope arranged in such a 
manner that the light which has passed horizontally 
through the collimating lens shall be deflected through 
two right angles by two prisms and a mirror, and so shall 
emerge from the camera lens parallel to its original direc- 
tion, ‘This light then falls upon another vertical slit which 
can be adjusted in such a position as to allow light of any 
desired wave length to pass through. In the Kodaikénal 
spectroheliograph the collimating and camera lenses each 
of 5-inch aperture and 6-foot focal length, together with 
the prisms and slits, are attached to a rigid framework, 
while immediately in contact with the slit last described 
is a stationary photographie plate within a fixed camera. 
‘The rigid framework is capable of motion in a horizontal 
plane in such a manner that the primary slit may pass 
‘uniformly across the image of the sun while the secondary 
slit will move at an equal rate across the sonsitised plate; 
and as in each position an image will be formed at the 
second slit by light of the desired wave length and no 
other light can emerge, the result of the movement upon 
the plate is a complete image of the sun in monochromatic 
light. At present the H and K lines of caleium are 
Jargely used ou account of the convenience afforded by the 
width of their absorption shading and the fact that the 


e 
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centre of the dark line is frequently ‘reversed,’ ivc., is 
bright instead of dark, indicating that the calcium vapour 
is abnormally hot in the higher levels of the solar envelope. 
A. photograph so obtained shows bright clouds—ealled 
‘ loceuli”—of calcium vapour scattered about over the sun, 
and gives a large amount of information that is not other- 
wise obtainable. Further, by causing the slits to move 
more slowly the exposure may be lengthened sufficiently 
to give photographs of the * prominenees” projecting from 
the sun’s margin. 


(4) Au autocollimating spectroheliograph built in the observatory 


wa 


workshop. ‘This is attached to the side of the Cambridge 
instrument aud shares in the very perfect transverse move- 
ment of the latter. It is designed for photographing the 
sun’s disk in the hydrogen line C. A large grating is 
used to obtain the highly dispersed spectrum which is 
necessary in photographing with this line, 

high dispersion spectrograph mounted on piers in the 
spectroheliograph room. ‘This is fitted with special 
arrangements for rotating the sun’s image on the slit plate, 
and for accurate guiding during long exposures on suni- 
spots or prominences. A special device has also been added 
for photographing simultaneously the spectrum of an 
elecitic axe on either side of a solar spectrum, A grating 
by Rowland with 3}-inch ruling is usually employed. 





( Au 18-inch parabolic mirror (the property of the Director) is 


mounted in the spectroheliograph room immediately in 
front of the 12-inch photo-visual lens. It is used to form 
the solar image on the slit plate of the high dispersion 
spectrograph. ‘The mounting is on rollers and the mizror 
can either be moved into position in front of the lens with 
its centre in the axis of the bean of light coming from the 
heliostat, or it can he pushed to one side so as not to 
obstruct the light incident on the lens during employment 
of the spectroheliograph and associated instruments, 











(c) Au 8inch visual achromatic lens from the Maharajah ‘Takh- 


tasinji Observetory, Poona, temporarily mounted in the 
spectroheliograph room on a pier near the Foucault 
siderostat. It is used for forming solar image on the 
spectrograph slit specially for sunspot work. 


(f) A spectrograph cousisting of an L-inch polar siderostat with 





ch Grubb lens of 40-foot focus. ‘This is used with 
a S}-inch concave grating of 10-foot focus mounted on 
Rowland’s plan. A 2-inch parabolic grating can be sub- 
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stituted for the concave grating, and a collimating lens 
may be employed with either grating to cure astigmatism. 

(y) A G-inch equatorial refractor with large grating spectroscope 
aitached is used for the study of sunspot and prominence 
spectra and for recording the prominences by visual 
methods. The equatorial mounting and the spectroscope 
are from the Maharajah Takhtasinji Observatory, Poona. 

(le) A Ginch equatorial refractor by Lerebour and Secretan fitted 
with a photovisual object glass acquired from the Poona 
Observatory. ‘The instrument is used for obtaining the 
daily series of large seale photographs of the sun, and for 
direot observations. 


Routine work.—In addition to the daily records obtained by 
the two spectroheliographs, the routine work includes visual examina- 
tion of sunspots and facule, sunspot spectra, and bright lines or displaced 
lines in spots and prominences. ‘The position angles and forms of the 
prominenées are also recorded. A monthly article describing the solar 
activity is contributed to the “Monthly Weather Review,” while for 
nore technical purposes bulletins and memoirs of the Observatory are 
issued; of the former 38 have appeared and of the latter the first has 
been published. 

Solar work in Kashmir—Trom observations made with a 
small telescope during the months of August and October 1918 it was 
found that the atmospheric conditions were extraordinarily favourable 
for solar research work in the valley of Kashmir. ‘This valley is a plain 
clevated 5,200 feet above sea-level and completely surrounded by 
mountains rising 10,000 to 15,000 feet higher. Owing apparently to 
the stillness and homogeneity of the air thus enclosed, the definition of 
the sun was found to be invariably excellent, not only on different days, 
but at preetically all hours of the day. 


In order to discover whether these remarkable conditions held 
during other mouths of the year an expedition was organised to carry 
out observations on a more extended scale during the months, May, 
June, July 1914. ‘The general result of this work is to confirm the 
earlier observations and to show that the good conditions of seeing 
prevail during these months also, Contrary to ali previous experience 
‘on mountain tops and in hilly country, the solar definition in the 
Kashmir valley does not deteriorate as the sun rises high in the sky, but 
actually improves from 8 Aat. up to 2 or 3 vat. Under these conditions 
it would be possible to get very valuable series of photographs of the 
‘colar surface or of prominences showing the changes taking place from 
hour to hour. 

Spectroscopic investigations—The residual displacements of 
the iron lines of the solar spectrum towards the red, when the displice- 














ASTRONOMY. 29 


ments due to the earth’s movements and to the solar rotation are 
eliminated, have been studied in detail, and the definite conclusion has 
been reached that pressure is not appreciably concerned either in the 
small shift in the lines at the centre of the sun’s disk or the larger 
shift of the lines at the limb, The only possible explanation of these 
shifts appears to be motion in the line of sight, a motion which is 
directed away from the earth all over the disk and all round the 
cunference at the limb, ‘This movement would seem to imply that the 
earth itself repels the solar gases, a result whieh would be incredible 
but for evidence derived from the distribution of sunspots and promin- 
ences which also implies an earth effect. 























In the course of these investigations, in which the solar spectrum 
is compared with that of the iron are, many of the solar lines were 
found to be relatively shifted towards the violet, and others had 
unusually large shifts towards the red. ‘These abnormal displicements 
were found to vary according to the length of the are employed, which 
suggested that certain iron lines were displaced under different 
tions of the electric are, ‘The spectma of the elements sodium, caleium, 
and several others were also compared with the sun's spectrum, and 
seemed likely that the abnormal displacements for these substances, 
which were at first thought to be due to differences of level in the sun, 
were also due to the same cause as the abnormal displacements for iron. 
‘he same law seems to hold for all substances, namely, that those lines 
which under pressure widen unsymmetrically towards the red are 
relatively displaced in the sun towards the violet, and lines which are 
asymmetrically widened towards the violet show linger displacements 
towards the red than lines which are symmetrical. 
























The displacements of lines under different conditions of the electric 
are have therefore formed the subject of a new investigation, and it has 
been found that displacements of unsymmetrical lines oecur in the 
regions of the are near the poles, and can be produced at the centre of 
the are by decreasing its length or by increasing the current strength. 
The direction of displacement is in each of these cases in the direc- 
tion of greater wider ymmetrieally widened Hines are, on the 
other hand, practically wninfluenced by the are conditions, ‘The largest 
displacements were found in the region near the negative pole as com- 
pared with the centre of the are. 














The cause of these displacements has been shown to he differences of 
density, and from the direction of the solar displacements it is concluded 
that the density of vapour in the sun's reversing layer is less than that 
of the vapour at the centre of a long are burning in air. The existence 
of the density displacement seriously limits our means of estimating 
pressure in the reversing layer, since the lines most affected by pressure 
are generally speaking those subject to density effects. The density shift 
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can, however, be differentiated from the pressure shift, because density 
does not displace symmetrical lines. 
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GILBERT T. WALKER, C.8.1., M.A., Sc.D., F.R.S., 


Director-General of Obsercatories, 


Upper air investigations.—The building of the now observatory 
at Agra was little advanced ut the end of the year, and temporar 
quarters had to be employed there. In these cirewmstances experi 
mental work was confined to the observation of pilot balloons at Simla, 
Darjeeling and Agra, and the preparation of apparatus for Allahabad 
and Kojak (Baluchistan), two new stations which were to be started 
carly in 1914-15. A staff of computers continued the reduction of past 
observations on balloons. 











Arrangements were made for regular cloud observations in various 
parts of India to supplement the observations with pilot balloons. 

Statistical investigations.—(a) Solar injluences.—It is clear 
that the variations of Indian seasonal rainfall are associated with big 
inter-related meteorological oscillations that occur over large areas of 
the earth’s surface; and these may naturally be regarded as largely 
dependent on variations in the heat sent out by the sun. Reliable 
measurements of this heat radiation have only been made for a few 
years, and in order to ascertain the meteorological effect of the sun it 
appears desirable to examine the relation of sunspot numbers with the 
conditions of rainfall, pressure and temperature over the earth’s surface. 
A memoir regarding the effect on rainfall is practically complete and 
data for the remaining clements have heen prepared. 

(b) The forecasting of monsoon rainfall.—A memoir has been pub- 
lished as to the effect of India pressure in the previous year, Tndia 
temperature in May, and the amount of ice in the southern seas in the 
total monsoon rainfall of Tudia; and a systematic effort has been made 
to develop methods of forecasting the geographical distribution of 
monsoon rainfall, ‘The peculiarities of the Indian pressure distribu- 
tion in May have been shown to have no appreciable influence; but the 
‘May pressure of India as a whole and some of the factors on which the 
forecast of the total rainfall is based have been found to have a marked 
influence; these investigations are still incomplete, but it is expected 
that progress will result from them. 

Publications.—The customary Daily Weather Reports of Simla, 
Caleutta, Bombay and Madras, the monthly and annual supplements to 
the Simla Daily Weather Report, the Monthly Weather Reviews, the 
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‘Annual Summary, and various administrative pamphlets were issued 
during the year. 
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TERRESTRIAL MAGNETISM. 


By 


GILBERT T. WALKER, C.8.1., M.A., 8c.D., F.R.8., 
Director-General of Observatories. 


Magnetic observatories—Bombay (Alibag).—The Bombay 
Observatory, formerly maintained by the Local Government at Colaba, 
was moved to Alibag in consequence of the introduction of electric trams 
into the city: it is now directly under the Government of India, the 
Director being Mr. N. A. F. Moos. ‘The chief instruments are a set of 
magnetographs of the Watson pattern, a set of sight-reading instruments 
of Eschenhagen pattern, a Schulze earth-inductor, and ordinary 
magnetometers and dip-cireles. ‘There is also a large declinometer for 
eye observations, and the old Colaba horizontal force and vertical force 
magnetographs were in April 1912 transferred to Alibag for use as eye- 
reading instruments. ‘There is thus a duplicate eyuipment both for 
absolute values and for variations. 

‘The instruments have been in good order and under regular 
observation. 

‘The uumber of absolute observations, as already reported last year 
in connection with the investigations relating to the stability of the 
base line values of the magnetographs, was materially altered from the 
year 1912 to suit requirements. The number of absolute observations, 
some eight in the month for each of the clements H and D, was found 
sufficiently large to allow fairly correct daily values of IL and D to be 
derived from these bi-weekly observations by standardising the curves 
‘and base line values of each day of the month. In the case of the 
vertical force magnetograph, however, the base line was found to be 
so unstable and unreliable from day-to-day that for securing correct 
daily values of V there remained no alternative but to institute daily 
observations of inclination by the Inductor for standardising the curves 
and base line values from day-to-day. Observations with the Inductor 
in a moist and warm climate like that of Alibag require great care 
and attention for the necessary accuracy of results: and this difficulty 
was much accentuated by the heavy strain of daily use to which the 
Inductor had been subjected under the revised routine. Al] reasonable 
precautions were of course taken to ensure accuracy, but as there was 
ho effective check on these observations, it was deemed advisable to 
supplement other observations with a duplicate Inductor. This has 
been obtained and installed on the first floor of the magnetometer 


office, 
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Dehra Dun, Kodaikénal, Barvackpore and Toungoo.—These obser- 
vyatories were started as base stations in connection with the Magnetic 
Survey of India, and are all equipped with Watson autographic instru- 
ments for declination, horizontal intensity and vertical force. Instead 
of dip-eircles, earth-inductors of the Schulze pattern have been set 
up at each place. Good results have been obtained throughout the 
year. 

‘The mean values of the magnetic elements for 1918 at the observa- 
tories are as follows: — 
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Magnetic Survey—Hicld Operations, 1913-14.—As it was con- 
sidered desirable to push on with the reduction of the mass of data 
already accumulated, detailed survey operations were discontinued and 
field work was confined to observations at repeat stations for the deter- 
mination of secular changes and to comparisons of instruments at obser- 
vatories: this work was carried out by two detachments under the 
Officer in charge (Coptain Thomas, R.E.) and a provincial officer. 
In December 1913, however, the magnetic survey party was directed 
to carry out special detailed magnetic surveys in the districts of Poona, 
Nasik and Ahmadnagar in connection with the proposed establishment 
of one of the stations of the Imperial wireless chain. A third detach 
ment under a provincial officer took the field for the same purpose, but 
after completing work in the Poona district, amounting to 30 stations in 
all, instructions were received to discontinue the operations. 

Work during recess season, 1913-14.—The reduction and tabulation 
of the data for the four survey base stations for 1913 have been com- 
pleted; the mean values for the year 1918 derived from all days, 
excluding those of great disturbance, are given in the table appended 
to this report. 

‘The computation of the field observations during 1918-14 lias been 
completed and that of the observatory work during 1914 bas made good 


progress. 
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The reduction of the field observations im Horizontal Force to the 
selected epoch has been put in hand: hitherto only the declination 
data has been dealt, with. 

Committee on the present position of the magnetic survey—At the 
suggestion of the Surveyor-General a committee was appointed by the 
Government of India in March 1914 to consider the present position 
of the magnetic survey and advise as to the steps to be taken to complete 
it. The committee, consisting of Dr. G. T. Walker, C.S.1., F.R.S., 
as president and Captain Thomas and J. deGraaft Hunter, Esy., of the 
Survey of India as members, sat for a fortnight in March 1914. 

The report of the committee will be published in estenso in tho 
Records of the Survey of India; their main conclusions and vecommendae 
tions may be summarized es follows:— 

(1) The field work of the first general magnetic survey is complete 
and the work of reduction to epoch should now be presseul 
on. 

(2) The process of reduction usually followed may be simplified 
and the labour involved thereby considerably reduced. 

(8) The survey can be brought up to date at any future period by 
maintaining an adequate number of observatories in con- 
tinuous operation and by preservation of the present repeat: 
stations. 

Programme for 1914-15—During the next ficld season feld work 
will be confined to observations at repeat stations and comparisons of 
instruments at observatories. 














The primary object of revisiting the repent stations is to erect suit- 
able marks so that the exact position of the stations may be identified 
any future date: in the meantime the care and preservation of the 
marks will he entrusted to the local authorities as recommended by the 
committee on the magnetic survey. At present the sites of repeat 
stations are marked by brick or concrete pillars, two feet square with the 
top surface flush with the ground; experience has shown that the lite 
of such marks is very short. 

The bulk of the strength of the magnetic party will be employed on 
the work of reduction of the survey to the selected epoch. 
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GEOLOGY. 
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FASB, 
Director, Geological Survey of India. 
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MINERALOGY AND PETROLOGY. 


1, Hambergite trom Kashmir.—-Amongst the collections of 
minerals brought by Mr. C. M. P. Wright from the sapphire mines of 
Padar in Zanskar were found some crystals of hambergite, a mineral not 
hitherto recorded as occurring in India. ‘The specimens were examined 
and a description of them has already been published by Mr. R. C. 
Burton in Vol. XLTIT of the Records of the Geological Survey of India. 

2. Hybrid pyroxene gneiss.—Numerous crystalline rocks of 
interest have been recorded by Messrs. Fox and Burton in the course of 
their work in the Central Provinces. One of these may be referred to 
here, being regarded by Mr. Burton as one of the peculiar forms known 
as hybrid rocks. ‘The rook in question occurs at the junction between a 
coarse pegmatite and a mass of pyroxenite which has been caught up in 
the pegmatite. Neor the contact the pegmatite contains green 
amphibolite and is welded on to the hybrid rock, which consists of large 
white and pink porphyritie crystals of felspar and irregular quartz grains 
in a matrix of small breceiated felspar fragments, green amphibole and 
a little pyroxene. This rock is regarded as a hybrid pyroxene gneiss, 
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and as undoubtedly produced by the intermingling of the pegmatite 
magma with the pyroxenite and the subsequent recrystallization of the 
whole as a felspar-quartz-amphibole rock. 

3. Andesite in Korea coalfield.—An interesting type of rock, 
which has been designated as an unusual variety of andesite, was found 
by Dr. L. L. Fermor in the neighbourhood of Chirmiri near Kurasia in 
the Koren State im the Central Provinces. The rock in question is 
vesicular, and would at first sight appear to be a surface Java. Its linear 
distribution, however, suggests a dyke, a supposition which is borne out 
by the fact that it contains fragments of the Gondwana rocks with which 
it is associated. On the other hand, the rock appears occasionally to 
be almost pumiceous in character, and this, with its vesicular uature, 
would lead to the conclusion that it was extrusive. On the whole, 
Dr. Fermor leans to the conclusion that the rock is intrusive. Under 
the microscope it is found to be of felspar microlites in a colourless to 
black glassy matrix, often vesicular. In the most coarse-grained 
crystalline variety the laths are found to cousist of labradorite, set in a 
glassy matrix containing skeleton crystals of magnetite, but no augite. 
‘The rock, therefore, appears to be an unusual variety of andesite cor- 
responding in composition to the ground-mass of « typical andesite, the 
ferro-magnesian silicates being absent. 








PALAEONTOLOGY. 


4, Tertiary mammals.—Dr. G. E. Pilgrim acted as Palwontolo- 
gist throughout the y: He was engaged on the examination of the 
specimens collected by himself and by Sub-Assistant Vinayak Rao, which 
enabled him to form the conclusions embodied in his paper on “The 
correlation of the Siwalike with mammal horizons of Europe,” which 
has already been published iu the Records of the Geological Sureey of 
India, Vol. XLII. 

5. Tertiary molluscs and nummulites of Sind.—From the 
date of his return from the field early in April until the end of the year, 
Mr. Vredenburg was employed at head-quarters im completing his de- 
seription, on which he has been engaged for the past eight years, of the 
‘Tertiary fossils of Westem India. It is hoped that this may be ready 
for the press in the course of the uext few weeks. He has also revised 
his descriptions of the uumnulites of Western India, whieh wi 
pleted some years ago but has not yet been published owing to the diffi- 
culty met with in obtaining satisfactory photographs of the specimens 
desoribed. 

6. Echinoids of Baluchistan and Tibet.—-In addition to his 
work on Tertiary Mollusca and Foraminifera, Mx. Vredenburg has re- 
examined certain Cretaceous and ‘Tertiary echinoids collected in 
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Baluchistan and in Tibet, and finds that some of the generic determina- 
tious, originally made by Dr. Noetling, require some slight modification. 
‘Thus the species Helinanthus Griesbachi appears to belong to a genus 
which does not strictly conform to the characters of Hehinanthus, and is 
probably new. Again, Pyrina gigantea Noetling appears to belong rather 
to the genus Echinoconus, and seems to be specifically indistinguishable 
from Echinoconus Dowvillei from the Mestrichtian of Persia. ‘The 
‘Tibetan echinoids come from the Kampa system, and appear to belong 
to three separate faunas, the oldest being Cenomanian, the next 
Mustrichtian, and the third probably Hocene. 

7. Paleontological work in Europe.—Duwing the year under 
review, descriptive paleontological work on behalf of the Geological 
Survey has been carried out in Europe by Professor A. C. Seward and 
Mr. F. R. Cowper Reed at Cambridge, by Professor H, Douvillé in Paris 
and by Dr. C, Diener in Vieuna. Mr. $, §. Buckman has also continued 
his investigations with regard io the brachiopods of the Northen Shan 
States. Among the results of the above work may be recorded a paper on 
Camarocrinus asiaticus by Mr. Cowper Reed, and an account of the 
Authracolithic fossils of Kashmir and Spiti by Dr. Diener. ‘The former 
paper, which has already been published in the Records of the Geo- 
Logical Survey, deals with certain features not preserved in the specimens 
which had been previously described and adds considerably to our know- 
ledge of the species. Dr. Diener’s description of the Anthracolithie 
faunas of Kashmir and Spiti deals with the large collection made dur’ 
recent years by Mr. C. S. Middlemiss from the Carboniferous and Per- 
anian rocks of Kashmir, and the collections made by me during the sum 
mer of 1901 from the Carboniferous rock of Bashahr and Spiti. The 
fossils from Kashmir were derived from the Syxingothyris limestone, 
from the Venestella series and from the Zewan beds. The fauna of the 
Syringothyris limestone, although rich in individuals, is poor in number 
of species, there being altogether fourteen species of brachiopods, of 
which, however, ouly four were found to be specifically determinable. 
‘The presence of Syringothyris cuspidata Maxt., however, indicates that 
this horizon, like the Lipak limestone of Bashabr, is of lower Carbonifer- 
ous age. ‘The fossils from the Fenestella series are much more numerous 
and include altogether 41 species, of which thirty are brachiopods, six 
lamellibranchs, three Bryozoa, one a Conularia, and one a trilobite. 
Although our knowledge of the fauna of the Fenestella beds of Kashmir 
is thus considerably increased, the question as to their stratigraphical 
position is still doubtful. Out of the 41 species 20 are unfortunately new, 
and are known only from the Fenestella beds, while 12 are so imperfectly 
known as to be of no critical value. ‘The fauna, however, is markedly 
different from that of the Zewan beds, and Dr. Diener concludes that 
it is considerably older than Permo-Carboniferous. In certain respects 
it resembles that of the Lower Carboniferous and in others that of the 
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Middle and Upper. Tis age, therefore, as referred to the European strati- 
graphical scale, is still uncertain. ‘The fauna of the Zewan beds is still 
more extensive, containing altogether 59 species distributed as follows: 
brachiopods 46, lamellibranchs 7, cephalopods 2, Bryozva 2, gastropod 
1, and Anthozoon 1. Again the brachiopods predominate enormously. 
‘The identity of the fauna of the Zewn stage with that of the Produetus 
shales of Spiti and the Central Himalaya generally is attested by the 
fact that out of 44 species of the former fauna which are specifically 
determinable 33 axe common to both; Xenaspis carbonaria, which hud 











already been found in the Salt Range, in Kumaun, and in Spiti, has uow 
been found also in Kashmir. 
8. The fauna from the Carboniferous limestone of Bashahr and Spiti 





contains only 24 forms which are specifically determinable. Several of 
these, however, are characteristic, «md include Syringothyris cuspidata. 
‘Phe fauna, on the whole, is closely related to that of the European and 
American Lower Carboniferous. It is hoped that Dr. Diener’s paper 
will be published in the alwontologia Indica during the euent year. 


ECONOMIC ENQUIRIES. 


Building Stone. 


9. Marble and sandstone.—In connection with the preparation 
of plans aud estimates for the building of Imperial Delhi, the services 
of an officer of this Department were urgently called for during the last 
hot weather in order that he should accompany an engineer of the Public 
Works Department ou a visit to certain quarries in Central India aud 
Rajputana with a view to reporting on the quality and quantity of 
building stone likely to he obtainable from them. Mr. H. ©. Jones was 
instructed to take ap the work, aud left Culeutte about the middle of 
May; the most unfavourable time of the year at which to take up an 
investigation of the kind, Mr. Joues deserves great credit for the 
prompiness with which he responded to the call on his services and the 
thorough manner in which he cunied out the work under the most 
trying climatic conditious. The investigations were largely restricted 
to Native States in which ure to he found most of the suitable marble and 
sundstoue lying within reasonable distances from Delhi. The stone 
required included white marble, black marble, buff sundstone and dark 
red sandstone. In the ease of the marble deposits, very little quarrying 
and practically no prospecting had been done previously, whilst, in the 
case of sandstone, the rock has frequently been very irregularly quarried, 
the old quarries being filled aud the surface covered with débris. No 
reliable information, therefore, could be obtained as to the amount of 
rock available in most of the old quarries. 
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10. White marble was found to occur in large quantity, but rarely 
free from erystals of yellowish-green iremolite, which spoils the ap- 
pearance of the rock. “The best mazble found was that of Maundla in 
Jaipur. A good marble similar to that of Maundla ocours also near 
Dhadakir in Alwar, but lies at a considerable distance from the railway. 

11. The difficulty of obtaining black marble in India is not a new 
one, most of the so-called black marbles being usually gray. The best 
material within reasonable distance of Delhi appears to be that which 
occurs at Bhainslana in Khetri. It has been found by Mr. Heron to 
occur amongst a group of crystalline limestones, furnishing a variety of 
marbles of all colours which are in extensive use for local demands. ‘The 
quarries, however, are situated at a great distance from the railway. A 
black shale, which might serve the purpose of black marble, is found 
near Kho in Alwar. 

12. Large quantities of butf sandstone were found to be easily obtain- 
able from quarries aleady in operation in the Dholpur State. The 
dark red sandstone, which is so familiar from its use in the Moghul 
buildings of Delhi and Agra, is frequently mottled with buff spots, 
which detract seriously from its appearance, but stone of good quality 
and in large quantity appears to be available in the Paharpur quarries 
in Bhartpur State and in the Nurpur quarries in Dholpur State. 

13. Considerable difficulty has recently Been experienced in obtain- 
ing marble from Makrana at a sufficiently rapid rate for the require 
ments of the Victoria Memorial now being erected in Caleutia. I paid 
a visit to the Makrana quarries early in the year and subsequently ac- 
companied His Excellency the Governor of Bengal on a visit to them in 
September. ‘The quarries were examined in detail, and it was found 
that the quantity available was ample for the purpose. Certain recom- 
mendations were made as to the extension of the present quarries, and 
these, if adopted, will probably result in an increase in the rate of output, 

14, During his survey of Jaipur, Mr, Heron visited the freestone 
quarries of Raghunathgarh (Int. 27° 40’; long. 75° 23’), The rock is 
white and fine-grained and is obtained in very large, thick slabs, which 
are despatched often to great distances. There is a considerable local 
trade in quarrying and carving the stone, which would be more exten- 
sively used if the locality were not so far from the railway. 


Coal. 


15. Korea coalfield.—At the request of the Chief Commissioner 
of the Central Provinces, Dr. L. 1. Fermor undertook the examination 
of the coalfelds lying in the Korea State and previously referred to in 
Memoirs, Geol. Surv. India, Vol. XX, pt. 8. These fields lie on the con- 
tinuation of the Rewah Gondwana basin, The area examined falls con- 
veniently into two fields, which Dr. Fermor has named the Sanhat field 
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and the Kurasia field, the lutter being sub-divided again into the Kurasia 
area and the Chirmiri area. In the Saubat field two seams wei 
examined, the lower of which is valueless in the western half of its 
course, but shows thicknesses of over 4 to 9 fect over a length of 16 
miles in the eastern part of the field. ‘The upper seam is valueless 
in the east, but ranges from 3} feet to nearly 10 feet in the west. The 
result of a considerable number of assays shows that neither seam is of 
good quality, the ash content ranging from 15°38 per cent. to 3224 
per cent, in the case of the lower seam and from 22°98 to 36°68 per cent. 
iu the case of the upper. In the Kurusia field 6 coal horizons were 
found, in one of which (lorizon 4) there are from 2 to 5 seams, ranging 
in thickness from 1 foot to 8 feet 6 inches. ‘This horizon is supposed to 
cover about 4 square miles, in which case an average thickness of the coal 
of, say, 5 feet would correspond to 5} million tons per square mile. ‘This, 
however, must still be proved by boring. Numerous 
that the coal of this area is better than that of the Sanb: 
content ranging from 9°32 per cent, to 13°82 per cent., the average com- 
position of all samples being— 
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‘The dip of the col ranges from 5° to 15° to N,N. W. 

16. Still better coal is found in the Chirmiri area of the Kurasia field, 
where the finest seam of coal in the State is exposed in the Kauria stream 
above and below a waterfall known us the Karar Khoh. Seven seams, 
aggregating 18 feet in thickuess, were observed, the average assay value 
being— 
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‘This series of seams appears to thin out gradually in all directions; 
but Dr. Fermor considers that there is from 1 to 1}, possibly even two, 
square miles, over which the coal is at least 10 feet thick, It is esti- 
mated, therefore, that at least 7 million tons of good coal are available, 
possibly a considerably larger quantity. The dip of the seams is always 
very low, usually almost horizontal. 





17. Both the above fields show faulting, although uot on an extensive 
scale, the faults boing generally small and not very numerous. On the 
other hand, the seams are frequently found to vary greatly in thickness 
fn a short distance. ‘The roof is usually sendstoue, massive and, though 
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rather friable, probably fairly sound. A complete account of these 
coulfields is now in the press, and will be published shortly in the 
Memoirs of the Geological Survey of India. 


‘Cobalt. 


18. Jaipur.—the sehta (cobaltite and danaite) of the Babai (lat. 
27° BBs long. 75° 48") and Bagor copper mines in Jaipur (see V. Ball, 
Man. Geol, Tudia, pt. 8, p. B24, and PF. R. Mallet, idem, pt. 4, p. 27), 
Ax. Heron remarks, was worked until as recently as only four years ago, 
when it was displaced by a dearer but purer imported substance for use 
by the Jaipur enamellers, ‘The sehita consists of minute silvery crystals 
sparsely scattered through the same black slates which contain the 
copper pyrites (see infra). ‘These come below the quartzite on which the 
Khetai and Bagor forts stand and are almost continuous from Singhaua 
to Babai. ‘The workings are quite irregular and follow the general 
dixeotion of the dip of the slates at a steep angle of from 30° to 60°. ‘The 
ure is in davegular strings, layers and lenticles, without amy semblauee 
ofa true lode. ‘The black slate country rock is more or less siliceous and 
splintexy with indefinite bands of impure quartzite and amphibolite 
intrusions. é 


Copper. 

19. Jaipur.—Mr. Heron during his survey of Jaipur visited the old 
and well-known copper amines at Singhaua, Khetri and other places in 
the State (see Ball, Man, Geol. India, pt. 8, p. 260). No work is reported 
as proceeding now except casually for the extraction of alum, copper 
sulphate and ferrous sulphate from the efflorescence which coats the walls 
of the mines, though Mx. Heron remarks that there appears to have 
been a revival of the industry as recently as 12 years ago during the 
reign of Rajah Jai Singh. Among the various reasons given for the 
stoppage of the works none appear to be due to exhaustion of the ore, 
competition with imported copper or scareity of fuel. Mr. Heron says: 
“T saw a lot of ore in the walls, and the miners say that beneath the 
water which partially fils the mines there is abundance still untouched. 
‘The mines are in a very ruinous and dangerous state. . . Adequate 
exploration of the mines and proper arrangements for their drainage by 
horizontal adits und water lifts would be an expensive business and 
would require perhaps several years of consistent policy, but the possible 
profit is greater than that held out by many enterprises engaged in by 
Native States.” 

20. Dholpur.—At the request of the Dholpur Durbar, Mx. Heron 
visited a supposed copper mine in that State near the fort of Kuargarh. 
‘The copper, however, was found to consist of only small quantities of 
malachite occurring along joints and between the grains of the sandstone, 
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such little quantity as there was having now been almost entirely 


removed. Mr. Herou thinks it probable that the mine was formerly 
merely w stone quamy in the Upper Bhander sandstone. 


Gold. 





21, Burma,—Mr. HL. S. mpleted his investigation of the 
gold-bearing alluvium of the Chindwin river, and the results have already 
heen published in the Records of the Geological Survey (Vole XLIL, 
pt. 4), After examining all the important localities, Mr. Bion eame to 
the conclusion that the Chindwin gravels cannot be worked profitably 

ept on the small scale at present adopted by the local inhabitants. 


22. Central Provinces—Mr. R. C. Burton records the occur- 
reuce of gold in the sands from the river beds of the Bawenthuri aud 

















Pachdar streams in the Seoni distriet of the Cenbial Provinces. Wush- 
ing is carried on by the natives during the rains, the average amount 
won being only 3 or 4 auuas worth per mam per diem. 
Gypsum. 
28. Mr. Heron paid a visit (0 the gypsum deposit which ovewss in the 





Chamba valley in Dholpur State. ‘Phis was found to be w local lacustrine 
deposit containing fresh-water shells. It is small and of uo economic 
value, 


Tron. 


24. Among many ocemrences of this minent in Jaipur State 
Mr. Heron specially mentions x locality 1} miles west of Raipur (lat. 
27° 44’; long. 76° 0!) where iwo vertical hinds of massive hematite 
varying from 3 to 15 feet in width, and appmently free from visible 
impurities, occur in mica sebist and are traceable at intervals aloug 
strike for 2 miles. 











Manganese. 


. Central Provinces.—Small deposits of manganese are record- 
cd by Mr. R. C. Burton from the area to the south of the Korai ghats in 
the Seoni district of the Central Provinces. Some of the localities euu- 
meruted might possibly be worth exploration, ‘Thess 








(21) on the Bhandara-Seoni boundary 8. W. of Khirki, where 
quartzite is found impregnated with ammangunese-ore ; 

(2) } milo west of Dhobitola, quartzite impregnated with wauga- 
nese-ore is found interhedded with two or three thin 
bands of fairly pure ove; 





| 
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(8) on the same road from Dhobitola to Dulapur, a small band 
of ore occurs 200 yards east of Thuyaghak stream; 

(4) 600 yards west of the same stream a small outerop of ore 
‘oceurs on the roads 

(5) an outcrop of manganese-ore with blue quartzite is found at 
the western edge of a small hillock about 250 yards north 
of Chichuldoh village. It is irom 20 to 25 yards wide, and 
was traced for about 160 yards to the west of the hill. It is 
of poor quality, consisting largely of gondite impreguated 
with manganese-ore; 

(6) small blocks ef ore were found to west of Chichuldoh, and 
a small deposit is seen in the stream half a mile to the 
south-west of the village. ‘These, however, are thin bands, 
probably of no importance. 


26. Dholpur.—At the request of the Dholpur Durbar Mr. Heron 
visited Kesarbagh, where manganese-ore was supposed to occur. Only 
very small quantities were found occurring in the form of a few plates 
deposited along joint-planes. ‘The occurrence is of no economic value, 


Petroleum. 


27. Punjab and North-West Frontier Province—During 
a part of the year Dr. E. H. Pascoo was engaged on an investigation of 
the petroliferous localities of the Punjab and the North-West Frontier 
Province. 

His work was unfortunately interrupted, first, by illness, and subse- 
quently by deputation out of India, and it is hoped that the work may 
be resumed next field-season. 

‘Phe following areas were visited :— 


( Sudkal near Fatebjang, in the Rawalpindi district. Three 
well-known seepages of vil occur here, 3 miles N. W. 
of Fatebjang. The rocks exposed belong to .Wynne’s 
“Upper Nummulities,” which probably include some 
of Mr, Middlemise’ Kuldanas. They consist of nummulitic 
bands interstratified with iron-stained sandstones or clayey 
sands and occasional“ pseudo-conglomerates.”_Num- 
muulites are extremely plentiful and poorly preserved pele- 
cypods and gastropods occur. ‘The structure is com- 
plex and ill-suited for oil-retaining purposes. Two or 
three tightly packed and deeply denuded small anticlines, 
separated by equally small synclines, characterise the 
area, extending in an E.-W. direction. The seepages 
probably occur on a dip fault. 
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(i) Chharat, five or six miles W. N. W. of Faiehjang. There 
are several seepages here, lying upon an K.-W. fold. 
The rocks are identical with those at Sudkal. ‘The 
crest of the anticline is sharply bent and the narrow 
fold deeply denuded. The prospects of obtaining oil in 
commercial quantity are scarcely less inferior to those at 
Sudkal. 
(#it) Jafar, 1} miles $. W. of Chharat. There are no natural 
surface indications of oil at this spot, which was 
inspected because a boring put down in 1896 is reported 
to have met with a slight trace of ofl. ‘The structure is 
unfavourable and there is considerable doubt whether any 
trace of oi] was actually found, as reported. 

Chak Dalla, 3 miles N,N. E. of Bhatiot. Two seepages 
of bitumen are recorded in the Kala Chiita Range to the 
north of the Potwar plateau, but one xppears to have 
been covered up. ‘The rocks are nummulitic in age, but 
different from those of the Potwar. ‘They consist 
mostly of liard, massive, bluish limestone, weathering in 
a curious groove-like manner and showing here and there 
traces of nummulites, Thin soft bunds full of monn 
lites and some horizons with pelecypods and gastropods 
are not uncommon, <Artifieal groups of strata were 
mapped and the structure demonstrated to be that of a 
long tightly folded anticline pitching westwards towards 
the railway cutting. ‘The fold is composed of a thick series 
of beds and has heen denuded sufficiently to leave very 
little of the crest behind. ‘The fold, whose direction ix 
E.W., is much larger than those around Sudkal and 

Chharat, but the prospects from an oil-prospecting point 

of view are not good, «md the Intractability of the ground, 

the hardness of the rock, and the uncertainty of the ex- 
istence of porous rock, offer little inducement to prospectors, 


(@) Ratta Hotar, 10 miles N, of Rawalpindi. The rocks are 
similar to those at Chak Dalla and consist for the most part 
of massive limestone with traces of uuumulites here and 
there. ‘This limestone is faulted against the red shales, 
pseudo-conglomerates and olive sandstones of the Murree 
series, and has been severely folded in sm intricate way. 
A small seepage of oil associnted with hydrogen sulphide 
occurs not far from the fault. ‘The severe folding and 
impervious nature of the beds are unpromising. 


(vi) Panoba, a day's march N. of Khushalgarh in the Kohat 
district. The rocks of this area which is more or less 
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in a line with the Kala Chitta Renge, are similar to 
those at Chak Dalla, bu comprise a greater thickness 
of softer beds. ‘The map shows a well developed 
anticline but little, if any, of the crest remains intact, as 
the fold has been deeply denuded, and the prospects of an 
oil supply are doubtful. ‘Three seepages occur where 
the fold pitches. 


Kotehri and the two salt localities of Malgin and Jatta were visited, 
since the salt and gypsum frequently smell of petroleum and are some- 
times bituminous. ‘The folding in these places is severe and in Jatta 
becomes very complex. Although, on account of their clear exposures, 
these areas are of much scientific interest, the only economic value 
they have, from an oil prospector’s standpoint, is that they are excellent 
examples of localities unsuitable for the retention of petroleum. 


Pitchblende. 


28. Both pitchblende and uranium ochre have been known for many 
years to occur at the Singar mica mines in the Gaya district,? although 
no serious attempt had been made to ascertain the amount available. 
Recently, however, prospecting has been carried out by Mr. H. E. Tiery 
in conjunction with Messrs. Moll, Schutte & Co., of Caleutta, and a 
certain quantity of pitchblende obtained. In view of the interest of 
the ocourrence, Mr. R. C. Burton was instructed in October to visit the 
localitty. Iam indebted to Mr. Tiery and Messrs, Moll, Schutte & Co. 
for giving Mr. Burton every facility to examine their workings. Mr. 
Burton reports as follows: — 

“‘The pitchblende occurs in a pegmatite, which crops out on a hill 
known as Abraki Pohar lying due east of Banekhap and rising two 
hundred feet above the surrounding alluvium. The pegmatite has a 
maximum width of forty yards and is exposed above the alluvium for a 
distance of approximately three hundred and fifty yards in a direction 
E, 20° S. It is intrusive along the bedding of fairly coarse-grained 
muscovite schists dipping at between 30° and 50° N., masses of the 
schist being also cought up in the body of the pegmatite. At the june- 
tion between the pegmatite and the schists, the latter contain tourmaline 
crystals in large quantity. ‘This pegmatite has been mined for many 
years as a source of mica; before the mining for pitchblende commenced, 
‘the only indication of uranium on the surface consisted of small amounts 
of light yellow uranium ochre associnted with ‘riplite; but, as the 
pits were deepened, nodules of pure pitchblende were met with. At 
present six pits are being excavated by Mr. H. FE. Tiery, and in five of 
them traces of uranium ochre have been found. Practically the whole 
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of the pitchblende found (4 ewts.) has been obtained from « single pit, 
but small nodules have recently heen found in another. ‘The maximum 
weight of a nodule of pitchblende from the first pit is 36 Ibs. 

“ Phe pitchblendé occurs as rounded nodules distributed throughout 
certain basic segregations in the pegmatite, which are several feet in 
diameter. In these basic segregations the following minerals occur, 
but not always together:—white and yellow mien, triplite, ilmenite, 
tourmaline, pitchblende and uranium ociire; while columbite, zircon and 
sorhernite have also been recorded. 

Of the above minerals triplite is the commonest and is gene 
associated with pitchblende and uranium ochre, being an indica 
tion of the probable presence of these latter; whereas, if tourmaline is 
present in quantity at any particular part of the pegmatite, triplite seems 
to be either absent or present in only small amounts, In the largest 
segregation yet met with large masses of triplite formed the outer ring, 
while towards the interior pitchblende and uranium ochre became more 
plentiful; but as the segregation was quarried out large striated masses 
of ilmenite were revealed in association with the triplite. Quite close 
to the above another segregation occurred containing practically nothing 
but small books of white mica, showing the variability in composition 
of the pegmatite from place to place and the impossibility of prophesying 
where pitchblende may he found. 

“ ‘The pitchblende oceurs in several ways :— 























(1) as rounded nodules easily detached from a matrix consisting of 
lange blocks of triplite, 

(2) as smaller nodules inside blocks of triplite, 

(8) as nodules in the centre of enclosing nodules of felspathic 
material. 


“‘The pitchblende in these cases is generally surrounded by a rim 
of uranium ochre. When the nodules of pitchblende have heen removed. 
small amounts of uranium ochre ave found distributed throughout the 
more acidic parts of the pegmatite surrounding the triplite; bags of this 
poorer material are preserved for future examination. As far as can he 
determined from the amount of excavation, which has up to the present 
heen made, there is no definite alignment, for the segregations containing 
pitchblende are distributed at random in the pegmatite: and only svatem- 
atic mining will reveal them: there seems no reason why they should 
not be found at depth. 

“Tn addition to the above deposit triplite has also been found ina 
tourmaliniferous mica pegmatite, now being worked for mica, within the 
village boundaries of Gualaiti shout 11 miles from Banekhap. ‘This 
pegmatite has the same strike as that on Abraki Pahar and contains blocks 
of triplite fairly pure except for the presence of a little mica and quart: 
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the triplite is rerely intimately intergrown with the other minerals of 
the pegmatite, but is generally in moderately pure blocks.”” 


Water. 


29. Ajmer.—At the request of the Agent to the Governor General 
in Rajputana Mr. Heron was deputed to visit Ajmer with a view to 
reporting on the possibility of the presence of artesian water in its imme- 
diate neighbowhood. The ground was examined carefully, and 
Mr. Heron came to the conclusion that the conditions were quite unsuit- 
able for the occurrence of artesian water. 


Wolfram. 


30. Marwar.—During my visit to the Makrana marble quarries in 
September last, I was shown specimens of wolfram which were said to 
have been obtained from a hill in the neighbourhood of Degana railway 
station on the Jodhpur-Bikaner Railway, and I was requested by the 
Regent to make arrangements for the examination of the locality. I 
arranged therefore that Mr. Heron should visit the locality and investi- 
gate the occurrence. The result of his investigation showed that the 
Wolfram ocourred with quartz and biotite in veins traversing granite, 
and that, although not occurring in sufficient quantity to justify any 
great expense in erecting plants for working, it might perhaps be profit- 
ably exploited on a small scale by means of local labour. 


GEOLOGICAL SURVEYS. 


Bombay, Central India and Rajputana. 


81. Messrs. C. 8. Middlemiss, H. C. Jones, A. M. Heron, 
and N. D. Daru.—The party at work in these areas remained un- 
changed from last year, and was constituted as above. Mr. Middlemiss 
paid a visit of inspection and collaboration to Mr. Jones in the 
complicated: region of Nimbahera district, Tonk, details of which 
will be found below (p- 28), and another to Mr. Dara on the frontier 
between Idar and Dungarpur States, during which latter, geological 
Doundaries were adjusted along the border and various other points of 
detail discussed. Mr. Daru accompanied Mr. Middlemiss over some of 
the eastern parts of Tdar where the sequence in certain critical sections 
is better exposed than in Dungarpur. 

82. Mr. C. §. Middlemiss: Idar State—Mr. Middlemiss was 
only able to devote a month to his survey in the southern and south- 
eastern parts of Idar, where some few patches of unfinished country were 
awaiting completion. ‘The area was entered by way of Talod and Modasa, 
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Meghraj (lat. 23° 80’; long. 78° 83/) being the first important halting 
place, whence traverses were made in several directions. In addition 
to details of mapping further evidence was accumulated illustrating the 
threefold character of the formations which make up the older systems 
in this part, namely, the Aravalli system of older schists and gneisses, 
ete. the Delhi quarizite series lying unconformably above them, and 
passing upwards into the great phyllite formation of the eastern and 
south-eastern parts of Idar. Certain critical sections near Khercha were 
‘once more visited to illustrate the above unconformity of the quartzite 
series above the Aravallis. Elsewhere the Meghraj ridge of Delhi 
quartzite, that at Rampur, and the several digitations between Dev 
‘Mori and Od were all conclusively proved to be brachy-anticlines of that 
quartzite plunging beneath the Phyllite series, which eastwards appears 
to extend for long distances into Dungarpur (see last year's report, Rec., 
Geol. Surv. India, Vol. XLII, p. 25). 


88. A further continuation of the cale-magnesian rocks of the Dev 
Mori—Kundol section was found in the hollow in the hills of Delhi 
quartzite to the west of Kokapur (Int. 28° 31/; long. 73° 26). This 
series, together with the Ghanta outcrop of steatite, probably constitutes 
one line of exposures, which would also appear from Mr. Daru’s report 
to be continued in a N. N. E. direction across the Dungarpur boundary. 
Very little good steatite is exposed in the Kokapur section, but the area 
is almost entirely covered by quartzite débris from the surrounding hill- 
sides. Considerable quantities of magnesite are indicated and tremolite- 
calcite rock, as in the sections of Dev Mori amd Kundol (see Reo., Geol. 
Surv. India, Vol. XLIT, p. 52, 1912). 


Mr. Middlemiss is now preparing an account of the geology of Tdar 
State for publication, 

34. Mr. H. C. Jones: Indore, Gwalior and Tonk.—Mr, H.C. 
Tones’ sphere of work during a full season (November to April inclusive) 
Jay in three closely related areas surrounding Neemuch town, namely, 
(1) the Rampura division of Indore State, (2) the country south of 
Neemuch in Gwalior territory, and (8) the Nimbabera district of Tonk, 
All fall within the 1”=1 mile standard sheets, Nos. 205, 206, 287, 288, 
269 and 270 of the Central India and Rajputana Survey, and lie hetween 
lat. 24° 16 and 24° 43! and hetween long. 74° 30! and 75° 58. 









































Although a considerable tract of country was mapped by Mr. Jones 
in the Rampura division, as a northward continuation of his previous 
work camied out during the years 1907-1909, nothing of any special 
interest was observed beyond what had already been reported. In parti- 
cular, owing to the prevalence of forest and the great height of the 
grass at the time of his visit, no further evidence was elicited tending to 
clear up the doubts still existing as to the actual Vindhyan horizons to 
which the Rampura quartzitic sandstone and the Suket shale should 
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probably be assigned (see Reo., Geol. Surv. India, Vol. XIV, pt. 4, and 
XXXVIII, 1908, p. 63). 

35. The mapping of the second area lying to the south of Neemuch 
‘was a continuation westwards of the same earlier survey by Mr. Jones 
in order to join up with that done the year before by Mr. Heron in 
Partabgarh State. Good progress with the map here too has been made 
among those geological features, such as laterite, Deccan Trap and 
Intertrappeans, which are comparatively simple in thei arrangement. 
But the western margin of the two areas, where the Suket shales or their 
covering of trap come into contact with Hacket’s Delhis and Aravallis 
in Nimbahera district ond in Udaipur, has for some time introduced 
difficulties of delineation and interpretation that have caused a serious 
check. 

86. With the object of solving some of the problems involved, 
Mr. Middlemiss, during the early hot weather, joined Mr. Jones and 
spent a month with him re-surveying the tract south and west of Nim- 
bahera, but with only partial success so far. Complete success cannot 
be hoped for wntil free access is obtained to the State of Udaipur, since 
Udaipur territory surrounds, and even encloses, these more complicated 
western areas of the Nimbahera district. Another disability is the long 
stretches of alluvium which bury much of the solid geology out of sight. 
‘As a result there remain only a few rather soattered and limited outcrops 
on which to base conclusions, and these present a bewildering multiplicity 
of strange rock facies. 

87. Reserving all that is conjectural and provisional for discussion at 
a later period when more of the surrounding parts have been explored, 
the following few facts have been ascertained by the joint exploration 
of Messrs, Middlemiss and Jones. ‘To the west of the meridian of Jawad, 
the Suket shales, in a set of gently undulating folds, become underlain 
by a particularly distinctive pale grey, compact and slabby limestone 
which is almost everywhere quarried into beautifully regular flags of 
from 10 to 12 feet long, by 8 to 4 fect wide, and 4 inches thick. These 
are used with great effect in the local buildings in Nimbahera and other 
towns, and are also exported to great distances by rail. ‘This limestone 
which can be traced continuously from near Jawad to Nimbahera, and 
from there still further west at intervals as far as the undulating ground 
between Malan and Binota, is about 200 feet thick and passes downwards 
through a short thickness of impure purple limestone into several hundred 
feot of purple shale and then into a basement bed of purple grit, con- 
glomerate and boulder-bed. The last, a few fect thick only, is composed 
of well rounded masses of quartzite, granite, gabbro and other rocks and 
was briefly referred to by Hacket (Rec., Geol. Surv. India, Vol. XIV, 
pt. 4). 

38. Mr. Middlemiss considers that there can be no doubt whatever 
that in the strata exposed from the top of the Rampura sandstone scrap 
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down to this Binota basal conglomerate one passes through a generally 
conformable sequence, the members of which have now been separately 
delineated in detail on Mr. Jones’ map. It has also been ascertained 
that this series with the boulder-bed at its base lies above rocks of various 
type, prominent among which are massive quartzites (Hacket’s Delhis) 
at one place and thin-bedded shales at anotlier,—facts which suggest 
an unconformity. Beyond this the survey of this tract is in a tentative 
stage; to the west and south-west of Binota there follow fresh sequences 
of limestones, shales, quartzite and conglomerate beds, but all differing 
so widely from the characteristic flagey wera limestone and its 
associated shales and conglomerates, that for the present all that one 
can say is that it seems probable that they are really much older. This 
new series and their intrusive granite and hasie rocks must await further 
examination. 

39. Mr. A. M. Heron: N. part of Jaipur State—Mr. A. M. 
Heron also spent a full season (luiter part of October to end of April) 
in the field, being occupied during the whole of this time in continuing 
the survey of Jaipur. This he jn ly completed by his examination 
of the second half of the State to the north of Jaipur city (lat. 26° 56": 
Tong. 75° 52!) and west of longitude 76° 10, including the division of 
Amber, the Torawati and Shekhawati nizamats and the Khetri and Sikar 
States. 

The area is included within the 1/—1 mile sheets, Nos. 224, 225, 
255 to 260, and 284 to 289, and represents about 8,500 square miles, 
In this layge tract the solid geology is mainly concentrated in the 
Shekhawati range of hills, which divides the conutry into two great plaine 
fo the north and south, and in the wild country to the east of meridian 
75° 451. 

40. The Avs ny feehly, and sometimes doubt- 
fully, developed at one or two localities ay sleuder ridges of quartzite 

+ base of the Alwar series (Delhi system). 

Jaipur on the east and in which the geolo- 

1 sequence is much fuller, there are missin from the sequence in 

lo Limestone ond quartzite ut the hase af the Alwar 

series, and likewise the Khushalginh limestone and hornstone breecia at 
the hase of the Ajabgarh series. 

41. The remaining formations which alon 
siderable seale are, therefore, the Alwar quartzite a 
ous Ajabgarh or Mandan series. These yu 
their mode of oceurvence from that which is customary in the more 
easterly area of Alwar State. Although at the surface the whole now 
presents a great anvay of interdigitating brachy-anticlines and synelines, 

e Ajabgarhe, i ing subordinate syncliusd vall 
) folded into extensive massifs of Alwar quartzite, here cous 
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far the major portion of the exposed rocks, whilst the Alwars emerge from 
below them as four main anticlines or anticlinoria (inliers), two being in 
the Shekhawati and two in the Torawati hills respectively. Generally 
over the area, and more especially in the Shekhawati hills, the boundary 
Tine between the two formations is somewhat indefinite in consequence 
of the absence from this part of the country of the Khushalgarh calcareous 
series. 


42, Along with the intense folding into isoclines which the rocks have 
sustained, there has beon an inorease in their metamorphism with the 
production of mica schists, actinolite schists, tremolite rock, and less 
often with the formation of staurolite, garnet and graphite. They are 
also intruded by (1) numerous and closely approximating sheets, sills and 
Tit-par-lit injections of (1) amphibolite, (2) granite bosses, and (3) pegma- 
tite veins, in the above order of time and in far greater quantity than in 
the eastern area of Alwar, 

43. Among the deiails given in Mr. Heron’s chapter on the igneous 
intrusions special attention is drawn to the amphibolites or traps. In 
composition these are now represented chiefly by the minerals hornblende 
and interstitial quartz with a granulitie structure, the result, as Mr. Heron 
thinks, of re-arrangement under crushing of the minerals of a rock of 
originally dioritic or doleritic composition. ‘They appear to have pre- 
ferred as avenues for their injection the more micaceous schists and 
conglomerates, but in the case of the limestone rocks the opinion is 
hazarded that “the thinner trap sills have been to some extent absorbed 
with mutual chemical reactions, resulting in the formation of actinolite, 
tremolite and epidote as streaks and knots in the crystalline marble.” 
‘That the amphibolites are older than the granite or the pegmatite veins 
is shown by direct transgression of the latter across the amphibolite sills. 

44, Mr. N. D, Daru: Dungarpur, Sunth and Kadana.— 
‘With the exception of the time spent in Idar State with Mr. Middlemiss, 
Mr. Dara was occupied in continuing the survey of Dungarpur State, 
and he also passed south into the small neighbouring States of Sunth 
and Kadana (Rewa Kantha Agency), where he made a beginning of 
operations. The country is of much the same geological type as that 
surveyed last year. Considerable progress in provisional mapping 
and description has been made, but as regards the final subdivision 
and correlation of the various members of the metamorphic series, 
Mr. Daru admits the necessity for a re-examination and re-description 
of large portions in the light of his recent experience in Tdar. So far as 
may be at present summarised, it seems likely that the bulk of the country 
consists of the younger phyllite system as in the adjoining part of 
Tdar. This is here and there interrupted by ridges of quartzite—pro- 
bably the Delhi quarizite—which in turn ring round or partly enclose 
inliers of more highly metamorphic schists mixed with much igneous 
tock, the supposed equivalents of the older (Aravalli) system elsewhere, 
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45. A prominent feature is a number of bunds and dyke-like assem- 
blages of magnesian and caleareous rocks, namely, serpentine, talc, 
steatite, dolomite, magnesite and magnesian limestone, several of which 
can be identified with those described by Mx. Middlemiss from near Dev 
Mori, Kundol, Kokapur, ete., in Idar State. Some of the bands may be 
traced almost continuously from the one region to the other. From certain 
considerations, chief among which are the splitting of a band into two, 
their rapid variation in width, and the fact that they lie in contact with 
the younger phyllites as frequently as with the quartzites, Mr. Daru is 
inclined to ascribe to these rocks an igneous origin and to regard some 
form of actinolite rock as the parent. 








Burma. 

46. The party working in Burma during the field-season 1912-18 eon- 
sisted of Messrs. Vredenburg, Datta, Cotter and Bion, and Sub-Assistant 
Sethu Rama Rau. 

47. Mr. H. 8. Bion: Chindwin river.—Mr. Bion v 
on an examination of the wuriferous gravels of the Chindwin 
the remainder of the party were engaged on the continuation of the 
systematic survey of the Tertiazy rocks of the Inrawadi valley, 

48. Mr. E. Vredenburg: Yenangyaung.—Mr. Vredenburg 
spent the greater part of his time at Yeunugyaung, where he was per- 
mitted to examine in detail the large collections of fossils belonging te 
the Burma Oil Company. He also visited some of the more important 
anticlines, and the voleanic areas of Popa in the Myingyan district and 
Shinmadaung in the Pakokku district. Mx. Vredenburg’s observations 
have led him to believe that the fossils described by Dr. Noetling in his 
work on “ ‘The Fauna of the Miocene Beds of Burma” (Pal. Ind., New 
Ser., Vol. I) include two separate faunas, an older aud a younger, and 
that these two faunas are separated, oue from the other, by im important 
unconformity extending throughout the in Burma. 1 
unconformity is believed by him to occur within the Pegu series, divid- 
ing it naturally into an upper and « lower, the lower being the chief 
petroliferous group of beds and the upper being either non-petroliferous 
or only very sparingly so. So far as Mx. Vredeuburg’s work has gone, 
this unconformity is chiefly a paleontological one, and no conclusive 
evidence of a general physical or stratigraphical break has been udduced. 
‘The hypothesis of the occurrence of this supposed extensive unconform- 
ity has not met with general acceptance on the part of other members of 
the Geological Survey working in Burma, and it would, therefore, be 
premature to modify at present our classification of the Terti 
of that province. Further field-work and detailed examination o 
very extensive collections of fossils made during the last few years by 
the members of the Burma party will uo doubt decide the question. At 
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present the more generally accopted belief is that the Pegu series, as 
might be expected in a series of estuarine or shallow-water deposits, 
contains a large number of small unconformities, none being of very 
great extent or of more than purely local importance. 


49. Mr. P. N. Datta: Myingyan and Sagaing.—Mr. Datla 
continued the systematic mapping of parts of the districts of Sagaing, 
Myingyan, and Kyaukse. ‘The rocks met with belonged entirely to the 
Pegu and younger series (Invawadi series and alluvium). 


50. Mr. G. deP. Cotter: Minbu and Pakokku.—Mr. Cotter 
worked during the early part of the season in the foot-hills of the 
‘Avakan Yoma to the west of Minbu, but, owing to a serious epidemic 
of malaria, which is said to have decimated some of the local villages, 
he was compelled to move io a less unhealthy locality, and he continued 
the survey of the lower beds of the ‘Tertiary system (Vummulitics, 
Theobald) in the country between Pakokku and the Yoma, On returning 
to headquarters, Mr. Cotter devoted the recess to the detailed study of 
the fossils collected by him. ‘These comprised mummulites and a consi- 
derable number of molluses. ‘The former have led Mr. Coiter to believe 
that the beds in which they occur and which he has named the ‘Yaw 
stage? correspond in age with the upper evvene of Europe. A paper on 
the subject, in which he gives « description of some new species of 
nummulites, appears in the Records of the Geological Survey, Vol. 
XLIV. 


61. Mr. Bion’s work, which was entirely economic, has been referred 
to under Gold. 


Central Provinces. 


52. Dr. L. L. Fermor: Korea coalfield —the Central Pro- 
vines party during the year consisted of Dr. L. L. Fermor, Messts. H. 
Walker, 0. 8. Fox, R. C. Burton, and Sub-Assistant M. Vinayak Rao. 
During the earlier part of the year Dr. Fermor was engaged in a 
detailed examination of the coalfields in the Korea State. ‘The rocks 
met with there, in addition to those of the Gondwana system, 
consisted of an Archwan crystalline group and Deccan trap. ‘The 
cxystalline rocks show a striking similarity to those forming the core 
of the Satpura range in the Chhindwara district, aud Dr. Fermor is 
inclined to regard the crystallines of Korea as merely the extension of 
the axis of the Satpura rauge. The representatives of the Decoan trap 
are chiefly of an intrusive nature and consist of dykes of dolerite of 
various degrees of coarseness with or without olivine, the most remarkable 
member of the group, however, being an intrusive sill of very consider- 
able extent occurring immediately to the north of the Kurasia field and 
puttly overlying it. The rock of this sill is coarsely crystalline in thio 
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contre, and finer in its upper aud lower portious, Ue us 
of basalt from 1 to 3 feet thick. 


58, Mr. C. 8. Fox: Chhindwara.—Mr. C. 8. Fox continued his 
survey of Chhindwara district, working chiefly in the Chhindwara and 
Jagir tahsils. ‘The geueral conclusions arrived at during the previous year 
were confirmed by the work of the past season, and a con: 
of new information has been acquired regarding the crystalline rocks 
which, according to Mr. Fox, fall into three main zones: (J) a zone to the 
south of the latitude of Lawaghogri, in which the gneisses and schists 
appear to be obviously older or metamorphosed igneous rocks of granitic 
character ;-(2) a zone nbove Lawaghogri, extending about to the latitude 
of Chhindwara town and consisting of a group of gucisses and sehists of 
which the origin is obscure, ‘They cannot be regarded as older igneous 
socks, uor can they satisfactorily be regarded as of sedimentary origin 5 (8) 
the third zoue is constituted by « belt, sionally 8 miles in width, 
running through Chhindwara town and consisting of course porphyti 
intrusive granites with which axe intimately associated dykes of a 
medium grained pink granite, a rock found also in the other zones, 
Basic rocks are alsu found in h of these zones and are 
diabase, epidiorite and amphibolite, Locally pyroxene is developed at 
the expense of hornblende. 
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5A. ‘The sizike of the foliation throughout these zones is markedly 

regular, ranging from E. 10°8.—W. 10° N, to EN. BW. 8. W. and 
Mr. Fox is inclined to believe that the country between the Sansar (ih 

and the alluvial flats of the the worn-down 

yp, Mr. Fox 

und more numerous as the neigh- 

pprouched. ‘The dykes become 

























Ddourhood of the Chhind: 
larger and more continuous, one hivings beew 0” 
continuously and having a width of 80 yurds. Tutor 
taap-flows of Chhindwara has been made more 
precise; further evidence has heen obtained of the overlup on to the ery 
Tine rocks of the last flow but one aver the basal flow, whilst an addi 
tional, or fifth, flow was observed in the neighbourhood of Changoba ut 
hill; two more, a sixth and a seventh, itly existing near 
dongris the two lust, however, are i iy Tutertrappean 
snot well marked. 

55, Mix. R. ©. Burton: Seoni—Mr. It. C. Burton was engaged 
ou the survey of the Seoni district, the area sined falling roughly 
Sato two parts —(1) the Grup and laterite plain north of the ghats, and 
(2) the plain of metamorphie rocks to the south of the ghuts, ‘The former 
plain de approsimately 2,000 feet high and appesrs to consist of (rap- 
Tors covering an old ridge of gucissie rocks forming the continnatio 
Of the Satpur range. Broa the sentherw edge of the platean thet 
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formed the ground slopes gradually down to the lower plain consisting 
of metamorphic rocks with some isolated hills reaching the 2,000 feet 
level. Amongst the rocks found in the area examined during the season 
the chief are: laterite, trap, Lameta beds, various forms of gneiss and 
granite, and a group of rocks, probably of Dharwar age, represented 
by crystalline Limestone, pyroxene gneiss, pyroxenite, amphibolite, 
quartzite and mica-schist. The laterite is chiefly of the usual high-level 
type and formed in situ by the weathering of the underlying trap. In 
certain cases, however, Mr. Burton has reason to believe that some of the 
high-level laterites owe their origin to deposition in a lake basin in the 
trap, since he has found sandstones interbedded with the laterite, ‘The 
evidence, however, is not entirely conclusive. Occasionally beds of 
lithomarge are found intervening between the laterite and the under- 
lying gneiss or trap. ‘This lithomarge is regarded by Mr. Burton as a 
product of alteration in situ of the rock on which the lithomarge is now 
found resting. 

56. In the General Report for the year 1912 reference was made to 
the discovery by the Central Provinces party of basalt dykes of Decéan 
trap age traversing the Archean rocks. Several new dykes of the kind 
were noticed by Mr. Burton. ‘They fall naturally into three groups, 
one at Suktara, another at Thanwurjhori, and a third at Katiapar. 
‘These were found cutting through both gneiss and trap and are regarded 
as indicating the position of the fissures through which the Deccan trap 
was extruded. The only outcrops of Lameta age were found in the 
neighbourhood of Khammaria, where they consist of beds of sand and 
sandstone having a maximum thickness of 20 feet and overlying silicified 
gneiss. 

57. From a study of the Satpura range in Seoni district Mr. Burton 
is not disposed to agreo with the statement made by the late Mr. E. J. 
Tones in Memoirs, Geol. Surv. India, Vol. XXIV, to the effect that the 
small coalfield of Sixgora constitutes practically the eastern edgo of the 
Gondwanas in this area. He rather inclines to the belief that this belt 
of Gondwana rocks may extend from Chhindwara beneath the trap of 
Seoni and Mandla, in which case it might be reached by a boring at 
Lakhnadon. More extensive surveys, however, will be necessary before 
the probabilities of the occurrence of the coalfield beneath these trap 
areas can be more clearly estimated. 

58. Amongst the older crystalline rocks the silicified and caleified 
gneisses, referred to in previous reports, were found in several places, 
deing occasionally associated with Lametas. 

59. Sub-Assistant M. Vinayak Rao: Seoni.—Sub-Assistant 
M. Vinayak Rao continued his mapping along the boundary between the 
Decean trap and the older crystalline rocks of the Seoni district. Certain 
areas, which had been only roughly mapped during the previous field 
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season, were re-visited. Mr. Vinayak Ruo also records the occurrence 
of at least six flows of trap. 


Kashmir. 

60. Messrs. C. 8. Middlemiss and H. 8. Bion.—Dwing the 
hot-weather season in Kashmir, several of the uew contoured 1"=1 mile 
degree sheets of the Survey of India becume available for delineating 
the geology. In adjoining areas where these were not yet ready tracings 
of the incomplete maps, supplied in advance of publication by the 
courtesy of the Survey of India, were used with great advantage for field 
purposes. With the help of these beautifully executed sheets good 
progress was made by Messrs. Middlemiss and Bion, both in the diree- 
tion of fresh additions to the revised geolugical survey now in progress 
and also in transferring the work of the last few years to these new 
sheets—checking it where necessary by fresh traverses, Mainly because 
of the greater attention to detail necessitated by the use of these larger 
and more accurate maps, the snticipution in lust year's report that the 
valley of Kashmir proper, that is to say, the area within the Jhelum 
Arainage, would be completed this season, has not quite been realised. 




























‘The following shows the present state of progress of the survey :— 
completed, degree sheets 43 J /7 and J/12; mostly surveyed, degree sheets 
43 5/3, 3/8, J/11, 5/16, K/9, N/4, and 0/1; partly surveyed, shects 
43 J/4, K/13, together with parts of tracings of 43°K/14, N/8, 0/2, 
0/5 and 0/6. 

6l. Mr. Middlemiss: Pir Panjal, Kazi Nag, ete—M:. 
Middlemiss was mainly concerned in extending the survey to the north- 
west of the Nil Nag—Vata-Kuti line of section (deseribed in Lee., Geol. 
Surv. India, Vol. XL, pt. 2, p. 120) along the Pir Panjal and 
Kavi Nag (Kajnag) ranges and along the Karewa country fringing the 
valley of Kashmir at the foot of those ranges. ‘The older series of 
rocks forming the backbone of the hills is composed of vast thicknesses 
of Panjal Trap with Agglomeratic Slate below aud. presumed Gondwanas 
above. The marine Permian and Trias with their characteristic fossil 
zones were found to be not continued much beyond the neighbourhood of 
‘Tosh Maidan. 

62. The Kazi Nag intrusive granite (ordinary Himalayan muscovite- 
diotite-granite, somewhat foliated) which is also represented by very 
small intrusive masses on the south side of the Baramulla gorge near 
Gulmarg, has pierced this old series of rocks, metamorphosing them to 
phyllites, chlorite schists and epidotised forms of the Panjal Trap with 
Tenticular augen. ‘The north-north-east edge of the Kazi Nag mass 
appears to be a fault, bringing up locally to the north the older Slate 
Series along the higher reaches of the Mawar river. ‘These slates present 
the strange appearance of being less mineralised than the much younger 
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Panjal Trap, ete. ‘The line of this fault is probably co-extensive with 
that of the Mahadeo-Nagberau-Aru fault, which elsewhere was simul- 
taneously traced by Mx. Bion, aud thus embraces a length of at least 
‘70 miles. 

63. The Karewas have afforded unexpectedly interesting features. 
Chief among these is the further evidence for local lines of sharp folding, 
with dips of about 40°, which relieve the monotonously regular dip of 
18°22 and even less, which characterises them as a whole, and thus 
repeats the feature alzeady described at Hosu (Yus, of the new maps) 
Marg (loc. cit., p. 121). Other features brought to light are the existence 
of small outlying patches of Karewas at the great height of 11,000 feet, 
some being actually on the Pir Panjal watershed, and so situated and 
petrologically coustituted that, taking into consideration the dips of 20° 
of the main mass of the Karewas, the conclusion Mr. Middlemiss finds 
inevitable is that the Karewas as a whole anust have swept in a great 
arch, varied locally by sharp monoclinal puekers, entirely over the older 
rocks of the erest of the Pir Panjal before they became all but removed 
by denudation from the upper part of the arch. It follows that the Pir 
Panjal range must have about doubled its height by tilting and flexuring 
since the time when the oak and the alder tree flourished in this region, 
and became preserved in the Karewa deposits (loc. cit., p. 122). A 
revised estimate for the total thickness of the Karewas, made possible 
by tho new maps, is 3,000 feet as against 1,400 feet of previous estimates. 


64. Although the old grass-covered moraines of the north-east slopes 
of the Pir Panjal, ativibuted to the glacial epoch, generally extend to the 
10,000 feet level as now determined by the new contoured sheets, they 
also tail-out down-stream as partially redistributed long processes to as 
mnuch as 3,000 feet lower (7,000 feet actual altitude), whilst some few 
very large exratics of Panjal Trap, 18 yards across, are found even at 
6,500 feet, as at Arigam village, where owing to the extremely gentle 
slope of the country no other transport than ice can be imagined as 
operative. 

65. During the latter part of the season Mr. Middlemiss continued 
the mapping of the neighbourliuod of Vernag and the Banihal pass, where 
during the previous season ceriain Jurassic fossils were collected by 
Mr, Bion and himself in a series of limestones, shales and rusty-coloured 
quartzitic sandstones which follow normally above the topmost Upper 
‘Trias beds. ‘The area was completed so far as the new maps go into 
connection with the Golabgurh avea, with the exception of a small portion 
south-west of Shupiyan, ‘The well-marked fault between the Banihal 
pass and Vernag was traced vid Kulgam and Shupiyan in a W. N. W. 
Girection to connect up with the Tosh Maidan fault (loc. cit., map and 
p. 129) and the high-dipping Karewas of Eosu Marg (Yus Marg), a dis- 
tance of at least 60 miles. 
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66. Mr. Bion: tract N. of Srinagar and Pahlgam.—r. Bion 
carried out an entively separate and arduous piece of detailed mapping 
in the high mountainous region lying to the north of a line joining 
Srinagar and Pablgam (Pailgam) and including the Dachhigam State 
Preserve, the whole of the upper reaches of the Lidar river and the ueigh- 
bourhood of the famous Kolahoi peak. ‘The rock series involved is a 
highly complicated folded mass of almost the whole of the fossiliferous 
series from the Slute Series to the Upper ‘Trias, amd is un extension 
northwards and eastwards of the sequence already mapped and deseribed 

p 

As Mr. Bion is putting his work into a form suitable 
tion, it will be unnecessary to do more than indicate briefly 
few of the more interesting results that haye come to light from the 
'y complete paleontological collections made by him under coud 
of considerable difficulty and hi glomeratic Slate 
series was again found to he fossi us, the fossils, 
as in the case of the Marbal valley, i those from the 
Feuestella Shales. ‘Th de especially Syringuthyris Lydekkeri 
Dien. and a Camarophoria allied to C. Purdoni Dav., Fenestella and, 
rarely, Protoretepora, 

GT. With reference to the Lower ‘Lrias, Mr. Bion’s remarks are of 
such importance as to be quoted in full. THe says: ‘About 20 feet 
above the base of the black shales there is a layer of calcareous 
nodules from which many specimens of Otoccras have been obtained 
associated with abuost all the other members of the fauna of the Otoceras 
beds of the Centra wa. Cood collections have been obtained 
from Nagaberan in the Dachhigam State Rakh and from the Pahlga: 
Aru basin, Some thirty feet above the Otocerus layer there is another 
fossiliferous horizon characterised by Ophiceras from which one speeimen 
of Utoceras was also procured, but the rest of the black shale division 
seems to be bi ‘A swprising element in the fauua of the basal 
Otoceras layer is hed by the presence of the genus Productus, of 
which three specimens have heen obtained mn near Pablgam. In spite 
of this Permian clement I consider that the fauna of the Otoceras beds 
of Kushinir has a decided triussie aspect. 

“he black shale division passes up, by a gradual increase in the 
caleareous inter tions, into some 300 tect of thin-bedded blue liv 
stoues which almost invariably break into two well-marked crugs. The 
lower of these crags is absolutely barren, but the upper one, whieh con- 
tains subordinate shales, has yielded fossils. ‘The fauna obtained by 
C. 8. Middlemiss from the Guryul ravine came from these upper beds, 
and while examining the section at Pastannah from which the same 
observer obtained his Ophiceras fauna, I was fortunate enough to ascer- 
tain that this horizon also occurs in the upper part of these limestones. 
Tt now becomes evident that the Guryul 1avine fauna is on practically the 

















by Mr. Middlemiss (ec., Geol. Sure. India, Vol. XL, pt 
with 



































































60 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1918-14, 


same horizon as the Ophiceras horizon of Pastannah, a fact strongly at 
variance with the conclusions arrived at by Professor Diener as a result 
of his examination of C. $. Middlemiss’ collections. Professor Diener 
referred the Pastannah fauna to the horizon of the Otoceras beds of 
Spiti and the Guryul ravine fauna to that of the Hedenstreemia stage of 
the same area (Pal, Ind., New Series, Vol. V, Mem. I, p. 120). It is 
now evident that the Pastannah fauna occurs at an horizon some two to 
three hundred feet above the Otoceras beds proper, and that there is 
very little difference of horizon between it and that of the Guryul 
ravine.” 

In conclusion Mr, Bion is strongly of the opinion that the Pastannah 
fauna is very nearly allied to that of the Otoceras beds but a slightly 
different and younger variant, while the Guryul ravine fauna is most 
nearly allied to that of the Meekoceras beds, as was originally supposed 
by Mr. Middlemiss. 

68. With reference to glacial features, Mr. Bion finds two sets of 
moraines, the one recently left by the last retreat of the ice, and the 
other a relic of an older glaciation, the moraines of which are now 
covered with grass and even small trees. The ice during the older and 
maximum glaciation certainly reached down to the 8,000 feet level as 
shown by striated pavements and moraines, and it may well have reached 
as low as 7,000 feet. 
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By 


LIEUTENANT-COLONEL G. P. LENOX-CONYNGHAM, R.E., 


Superintendent of the Prigonometrical Survey. 


‘TRIANGULATION. 
Kashmir. 


Indo-Russian Connection—The year 1913 was notable in seeing the 
conclusion of the Indian portion of the connection between the triamgu- 
lations of India and Russia. It is hoped that the connection between 
the Russian work in Asin and in Europe will be completed before very 
long, and when this has been done the first direct connection of the 
triangulation of India with that of Europe will have been accomplished. 





‘The inception of this work was in great measure due to the action 
taken at the International Geodetic Conference of 1909, when a resolu- 
tion was passed calling attention to the great desirability of a connec- 
tion between the Indian and Russian systems and expressing the hope 
that the Governments concerned would look favourably on the idea, 





‘Phe link now completed has been made in the face of such very great 
dificulties that it has not been possible to adhere to the rigorous anethods 
of Principal Triangulation, nevertheless a very fair degree of precision 
hhas been attained and a result of great value secured. 


‘Phe Indian link, which extends from near Gilgit in latitude 36° to the 
two Russian stations of Kukhtek and Sarblock in latitude 18’, has had 
stupendous obstacles to surmount, and three years of effort, first in the 
reconnaissance and then in the execution of the work, have been required 
for its completion, ‘Two or three officers have been employed on it in 
each of the years 1911, 1912 and 1913, during the only possible working 
months, namely, June, July and August, exclusive of the time taken 
in going and returning. Several different routes were successively 
reconnoitred before a feasible one was discovered, and even on the one 
which was eventually selected many of the stations were very difficult 
of access. The length of the link is about 140 miles, though the 
direct distance from the station of origin near Gilgit to the Russian station 
of Sarblock is less than 120: this increased length is due to the triangu- 
ation having to follow a tortuous course in order to avoid the insur- 
mountable barriers that many parts of the ranges present. ‘The average 
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ongth of the sides of the triangles is 86 miles and the average height 
of the stations 16,200 feet. ‘The highest station was over 19,000 feet, 
and the lowest over 18,000, ‘The whole work was one of considerable 
danger and cost us the lives of Lieutenant Bell, R.E., and three 
Khalasis. Difficulties of transport prevented the use of anything larger 
than G-inch theodolites. ‘The mean triangular error for most of the 
work was below 3", but it rose to over 7" for 6 triangles where opaque 
signals had to be used, and where conditions were particularly difficult, 
their stations averaging nearly 18,000 feet in height. ‘The link series 
consists of seven quadrilaterals with observed diagonals, two tetragons 
with central points, and eleven single triangles, 


Orissa and Madras. 

The Sambalpur Principal Sories—During the season 1913-14 this 
series was extended, still following the meridian of 84°, through parts 
of the districts of Ganjam and Visagapatam, till connection was made 
with the stations Deodongar and Himagiri of the East Coast Series, 
which are situated in latitude 18° 52/, on two of the higher peaks of the 
Eastern Ghats, 33 miles from the sea, Observing was commenced on 
the 12th November, but on account of bad weather little progress was 
made till the 24th, After this, work continued with little interruption 
till the last station was completed on the 7th January. An astronomical 
avimuth was observed at Deodongar H. 8. in latitude 18° 65/. ‘The 
‘observations were made with Messrs, Troughton and Simms’ three- 
microscope, 12-inch, micrometer theodolite No. V. The average 
iriangular error of the season's work is 0" “119, the maximum being 
0 316. ‘The total length of the Sambalpur Series, which runs along 
meridian 84°, and extends from the Calcutta longitudinal to the Bast 
Coast Series, is 81 miles; i consists of 12 figures covering an area of 
9,028 sq. miles, ‘The average trinngular error of the 51 triangles is 
OF 293, three errors only being above 1”, the largest of which is 
1" 626, The whole work took one observer 11 months. to complete, 

A comparison of the old and new values of the junction stations of 
the Sambalpur and Bast Coast Series are given below :— 
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Central Provinces and Bombay. 


The Buldana Secondary Series 
series was commenced, und x 





‘Whe building of stations for this 
rved to iu last y sport, under the 
name of the Akola Series, its object being to meet current topographical 
needs. Observations w nenced during the pust season by the 
principal detachment, after completion of the Sambulpur Series, and 
were carried southwards through a distance of 14 miles, along the 
meridian 76° 30/, between latitudes 20° 12" and 21° ‘This consti- 
tutes a little more than the Northern half of the series, aud the vbservas 
tions included 18 single triangles covering an area of 1,431 square miles, 
‘The country passed through in Berar ix flat, without any prominent 
peaks. ‘The sides of the triangles are consequently small, and the work 
of laying out the series was slow and difficult, ‘Phe observations were 
made with an 8-inch micrometer theodolite by ‘Troughton und Sinins. 
‘The average triangular ervor of the 18 triangles is 0” 487, the 
maximum error obtained being 0" “98. 







































Central Provinces and Central India Agency. 


The Ashta Se 
completed last 
meridian 76° 30! and 
for ewrent topography. 





nect the Khandwa 
ear. with the Karachi Longitudinal, along the 
etween latitudes 220-242, to supply framework 


milary Series.—Uhis series is to ev 














‘The work was done in the latter half of the season by the detachment 
which had been employed in completing the Bombay: Island traverse, 
Of the total length of L3G miles, nearly 100 miles were completed, i 
cluding 16 stations comprising 14 triangles. ‘The remaining stations 
were built and will be observed at next season, ‘The instrument used 
was an S-ineh micrometer theodolite by ‘Troughton and Simms: the 
average triangular error was 1-07, the Iagest being 35" “07. 














Hyderabad State, Bombay and Madras. 
The Naldrug Secondary Series.—This series is to afford points for 
topography along meridian 76° 30’, between latitudes 15° 310" and 18°, 
Tt was carried due south from the Bombay Longitudinal Series dawn to 
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latitude 16° 30', where it tums Bast to connect with the Great Are 
Series, ‘The length was 265 miles covering an area of 4,429 square miles. 
‘The number of stations observed at was 82, comprising 82 triangles. An 
S-inch theodolite by Troughton and Simms was used; the average 
triangular error was 2" ‘1G, the largest error being 4" “94. The disere- 
pancies found on closing with the Great Aro Series were, 2 feet in length 
of side, 10 feet in height, nearly 18” in azimuth, and an average of 
0 22 in the co-ordinates of the two stations, 





Assam. 


Naga Hills and Jaintia Hills Series—The Naga Hills Series is that 
referred to in last year’s report as the Manipur Series, and the connection 
with the old Manipur Series, consisting of 9 triangles, hns been com- 
pleted. After this the detachment worked westwards from the Naga 
Hills Series along the parallel 25° 30' to make connection with the 
Taintia Hills Series, of which this new work thus forms a continuation, 

Tt was found impossible to complete this latter connection during 
the past season owing to haze, and after waiting some weeks for clearer 
weather the attempt was abandoned. 

Altogether 20 triangles were observed, including 17 stations, and an 
area of 2,670 square miles, in both these series, ‘The average triangular 
error was 1" °23, the largest being 4" ‘26. ‘The instrument was a 12-inch 
micrometer theodolite by Troughton and Simms. 

Tt is hoped that these Assam connections, together with the rosult 
of the Khasi Garo Tlills Series, reported last year, will afford the basis 
for some definite conclusion as to how far the trigonometrical stations 
were disturbed by the great Assam earthquake of 1897, 





Bombay. 
Bombay City Traverse. 


‘The main traverse network has been completed. This, together with 
the triangulation reported upon last year, is to form a basis for the detail 
traverses which are now being carried out by the Superintendent of the 
Bombay City Survey. 

‘The season’s work occupied 2 observers and staff for 3 months, during 
which time 5 triangulation and 32 permanent traverse stations were 
fixed. The traverse work involved 807 theodolite stations and $2 linear 
miles of measurement, Where the roads were open and free from traffic 
an outturn of nearly a mile a day was found possible, but the average, 
including congested areas, was under } mile per working day. 

‘Twenty readings were taken for each horizontal angle with an 8-inch 
micrometer theodolite, and linear measurements were made with steel 
tapes laid along the ground wnder a uniform strain of twenty pounds, 
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Daily comparisons of tapes with standard were made, aud the tempera 
ture of each third tape recorded at the time of measurement. Corre 
tions for daily variations in length aud for temperature were thus 
applied to cach measurement. 








ASTRONOMICAL LATITUDES. 


During the field season of 191-14 astronomical latitudes were 
observed by Taleott’s method at 10 stations on the Malabar const aud 
along the Western Ghats; the most northerly station being Parnera 
IL. S. in Surat District, and the most southerly Kumbhari IL. 8. iu North 
Kanara, Observations were also made ut 4 stations in the neighbourlwoad 
of latitude 302, in the Saharanpur, Bijuor, Najibubad and Garhwa 
Districts, in order to obtain extra data in a locality whieh is much under 
discussion in connection with the deficiency of gravity at the foot of the 
Himalayas, ‘The results of the observations have not yet heen computed 
and must be held over for discussion in next year's report. 




























PENDULUM OPERATIONS. 


During the season 1913. 
10 stations along a line 
Observations were made at Colal 
stations of Alibag and Dum 
heen included for the sake of compa 
the season's work, 


14 measurements of gravity were made at 
xtending from Alibug to Pali (Marwan), 
which lies between the (wo first 
refore this station h 
1 the summary of results of 














Since last year’s report certain ah been made in the 
computations. Previously it has heen the practice to apply the cor- 
rections for height of stution and for surface masses to the obsereed 
value of gravity g, thus obtaining a value of gravity at sea-level, 9,” 
which can be compared with the theoretical value 7, at sea level in 
the latitude of the station, Now and in future thee corrections will 
be applied to the theoretical value 7, so tlt the observed value ean he 
compared directly with that obtained by caleulation. Of course which- 
ever method is adopted the residuals, g—7, (with the appropriate 
suffixes), remain the same, 




















required alteration und 





Necessarily the suffixes employed ho 
the tabular summary requires some exp n. Column 5 “ Correction 
for height” shows the correction for height alone, neglecting all masses 
above sea level. Column 6 allows for all masses above sea level 
necording to Bouguer’s method, and includes an orographical correction 
where necessary to allow for the departure of the actual land surface 
from an indefinite plain at the height of the station, Column 7 allows 
for all surface masses and their compens coording to Hayford's 

y 
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theory of isostasy. , shows » with the height correction applied : 
yy shows it with the height and Bouguer corrections applied, while 
7, shows it with the height and Hayford corrections applied. ‘The 
Three last columns give the residuals showing whether gravity as 
observed is in exoess or defect of the value obtained by each of the 
three methods. It should also be noted that the mean surface density 
of the earth is now being taken as 267 instead of 2'8 and the mean 
density of the earth as 5676 instead of 6°6. This change reduces all 
former values of the Bouguer corrections by about yyrd part. 

Further the formula for y, has been altered. While formerly 
Helmert’s old formula y, =978:0 (1+-005810 sin’) was used, now 
Helmer’s 1901 formula y, =978-030 (1+-005802 sin’ —0-000007 
sin’) is being used. This change increases the value of 7, by amounts 
varying in India from 0'029 to 0'021 dyne, 

‘The chief feature of note in the season’s results is the lange change 
in gravity between Colaba and Alibag, vis., over 0060 dyne within 
distance of some 16 miles, ‘These stations are both on the coast and 
there is nothing in the topography to account for so great a change, 
Tt has therefore been decided to extend the investigation by measuring 
the gravity at a group of stations in that vicinity in the course of the 
next field season. 

‘The investigation of the isostatic correction to gravity results on 
the Hayford hypothesis has now been extended to some 80 stations 
and is being continued. A professional paper by Captain H. J. 
Couchman, R.W., dealing with the pendulum observations from 1907 
to 1918 and discussing the results of the application of Hayford’s theory 
to the observed value of gravity in India is now in the press. 
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LEVELLING OPERATIONS. 


During the year 1913-14, the following lines of precise levels were 
run:— 


(a) In the Punjab. 


Solon to Simla with branch lines to “Prospect Hill” ond 
« Takkko.” 

Jagadbri vid Ambala to Ludhiana (Revision). The line was 
originally levelled in 1860-62. 

Ferozepore to Lahore (Revision). ‘This line was first levelled in 
1866-67. 


(b) In Sind and Baluchistan. 
Tacobabad (Sind) vid Sibi and the Bolan Pass to Quetta. 


(c) In Bengal. 


Mymensingh to Dacca. 
Panchuria to Poradaha (Revision). ‘This line was originally done 
by single levelling in 1899-1900. 
Howrah to Champdani Police out-post. This forms part of the 
line which will next season be earvied on to Benares 
Tindharia to Daxjeeling with branch lines to Lebong and Tukdah. 
In addition to the above, the crossings of the Brahmaputra at Dhubri, 
and of the Meghna, Lakhya, Dhaleswari and Padma rivers were 
repeated: for the first four crossings, vertical angles were observed, and 
for the last the “target” method was adopted. ‘The distances across 
being respectively 4,530, 900, 440, 900 and 2,400 yards. 





(@ In Burma. 


Magwe vié Natmauk to Taungdwingyi. This completes the line 
from Prome to Magwe, and closes the first circuit in 
Burma. 

‘Paunggyi vid Thamakan and Kalaw to Thazi. 

Mokpalin to Amherst, vid Martaban and Moulmein, crossing the 
Salween river at Amherst by vertical angle observations, 
the distance across this river being 8,080 yards. 


Of these lines of levelling two have been run from the plains to the 
hills, viz.: Thazi to Taunggyi in Burma and Jacobabad to Quetia in 
the Central Brahni Range, Baluchistan; and two are extensions further 
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into the hills of lines emanating from the plains, 
and Tindharia to Darjeeling, both in the Himalayas. 

‘The present system of levelling of precision in India is that initiated 
by General Walker in 1858, Tt is ‘* Sinwultancous double levelling.” 
In this system cach line is observed hy two levellers working indepen- 
dently under practically identical conditions, ‘The progress of work on 
such lines is not continuously in the same direction. Each line is 
divided into sections of 1 to 4 miles in length, as is convenient for each 
day’s work, and the total Jength of the sections levelled in one direction 
is made equal to the total length of the sectious levelled in the opposite 
direction. 

On the whole this system has stood the test of tine and has given vi 
satisfactory results. 

At the International Genetic Conference of 1912, a resolution was 
passed that in future there will be a ne wory of levelling to be 
called “Levelling of high prec amd that to qualify. for this 
caiegory each section of a line of Ievels must be levelled twiee, in 
opposite directions, ou dates us widely different as possible, and th 
the errors, calculated according to certain formule, must not exceed 
certain limits. 

‘The main object of this new system is to evaluate the systematic or 
cumulative exror dependent ou the direction in which the levelling pro- 
coeds, J“ Simultaneous double levelling ” this error cannot be evaluat- 
ed, because each section is worked in the sume direction, aud not fore and 
back, by both the levellers. It is, however, eliminated from the final 
result by the system of levelling alteruate sections in opposite directions. 

During the past season two lines were worked on the new system of 
“* fore and back double levelling,” + 


-—Solon to Simla, 



















































Ferozepore to Lahore; and Jacobabad to Quetta. 





Hed on the sume 





Each section was, however, le 
though not in accordance with the above resolutions has sev 
in its favour. Henceforward the system of  fore- and back- double 
levelling ” will always be employed and it is hoped that the work will 
attain the accuracy required for its inclusion in the new category. 











TIDAL OPERATIONS. 


Duriug the year tidal registrations hy automatic gauges have he 
continued at the following ports 
Aden, Karachi, Apollo Bandar (Bombay). Prince’s Dock 
(Bombay), Madvas, Kidderpore, Raygoon, Moulmein and 
Port Blair. 
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‘There were no serious interruptions in the working of the tide-ganges, 
except at Madras, where the tidal registration came to a standstill at the 
end of July 1913 owing to the passage between the sea and the observatory 
well having become blocked with sand. It found practically 
impossible to clear the passage. It was therefore decided, in consulta- 
tion with the Chief Engineer of the Port, to remove the tidal obser- 
yatory to a more suitable site. The new Observatory was built in 
February 1914 and in it the tide-gauge has since been working 
satisfactorily. 

Comparing the discrepancies between the actual registrations of the 
times and heights of high and low water and the predicted values for the 
same in 1918, with those of 1912, it is found that the accuracy of the 
predictions for 1913 has been practically of the same standard as that 
for 1912. The predictions for times in 1913 have slightly improved at 
Karachi and Rangoon, but have become slightly worse at Moulmein and 
Port Blair. 

In addition to the automatic tidal registrations, observations of high 
and low water were taken on tide poles during daylight at Bhaunagar, 
Chittagong and Akyab, where tidal registrations by automatic tide- 
gauges were stopped some years ago. ‘The object of these tide pole obser- 
vations is to test the accuracy of the predictions which are still being 
based on the automatic tidal registrations taken before the dismantling 
of the gauges. 





OPERATIONS AT DEHRA DUN. 


During the last two years opportunities have occurred for studying 
the inregularities of the geoid in the neighbourhood of Dehra Dun. ‘The 
height of Mussoorie above Dehra deduced by the ordinary formule from 
numerous observed vertical angles is in excess of that found by spirit 
levelling by somewhat more than 3 feet (see Prof. Paper No. 11, p. 7). 
‘When proper attention was paid to the deflection of the plumb line and 
the refraction was computed in accordance with the conditions imposed 
by the known decrease of refraction with height, the value obtained 
from the vertical angles agreed more closely with the height found from 
spiit levelling corrected for the rise of the geoid relative to the spheroid : 
and the resulting discrepancy then amounted to 1°94 feet (see Prof. Paper 
No. 14, p. 22). To caloulate the rise of the geoid relative to the spheroid 
a detailed knowledge of plumb line deflections is necessary—more than 
was available at the time referred to. ‘he discrepancy of 1°94 fect 
could be explained by an additional rise of the geoid of that amount 
and this suggested that the deflections of the plumb line at points in- 
termediate between Dehra, Rajpur and Mussoorie, which are the only 
places where observations had been made, might well be expected to 
exceed the values which might be found by interpolation. With this 
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in view a series of stations was fixed between Dehra, Rajpur and 
Mussoorie and latitude was observed at each. In addition, the latitude 
of Nag Tiba was observed. ‘This was of importance as it is the nearest 
point from which the snow-peaks of this portion of the Himalayas have 
been observed. All these observations were made in season 1912-13. 


In the following season a. series of azimuth observations was made 
with a view to finding the other component of the deflections. In sel 
ing stations it was possible to take advantage of the new latitudes which 
indicated where the deflection was likely to be imegular. 





The results of the two seasons’ observations are now shown in tabular 
form. The table includes also the old values of deflection for convenience 
of reference, but the new work is shown in italics. 
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‘The direction of the resultant deflection does not vary very much 
and its mean value is 84°0 East of North. The latitude stations Dehra 
Dun, IL, LV, V, VE show deflections whieh could have been derived by 
simple interpolation between Dehra Dun and VI. A convenient way of 
exhibiting this is to plot the stations and to draw a line making 34° with 
North and to draw perpendiculars from the several latitude stations so as 
to find the component of distance apart along this line, which we have 
just found to coincide with the mean direction of the deflections. 
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As the latitude statious between Dehra and Rajpur showed only small 
irregularities it was not thought necessary to observe azimuths at the in- 
iermediate stations. 

As regards the latitude stations VIII and IX it is at oneo apparent 
that the values obtained by observation are much greater than would 
have been deduced by interpolation between the Rajpur and Mussoorie 
values; the actual amounts of excess being 75 and 9” respectively. 
‘This is in agreement with what had beon anticipated. 
not even yet found the place of maximum deflection, but the deflection 
623 at Thoripani is the greatest ever observed at any place in the 
world. 

‘Phe excess of actual over previously estimated values of deilection in 
the meridian may be taken provisionally as on an average 4" between 
Rajpur and Mussoorie, and it reduces the above-mentioned discrepancy 
in the height of Mussoorie from 1-94 to 1°68 feet. ‘The effect of the 
observed azimuths is in the opposite direction but is of much smaller 
amount. In this case the excess of the observed over the interpolated 
values of the deflection is only 1" and the effect of this is to inereaso the 
1°58 fect found above to 1'61 feet. 

‘The net result of the enquiry is accordingly to reduce the original 
discrepancy of over 3 feet to one of 1°6 feet. This residual is presumably 
of the nature of an error and is to be accounted for hy uncertainties of 
refraction and instrumental error of graduation which have affected the 
vertical angles; aud by errors in the length of the levelling staves, and 
changes of length therein with temperature and humidity, whieh have 
produced an error in the observed difference of height. ‘To account 
cutirely for the discrepancy of 16 feet an error of 66 in the vertical 
angle, or one of 1/2920 (Ze, 1 mm, in 10 feet) in the levelling staves, 
amust be postulated. 

As regards the latitude of Nag iba it is of interest to note that the 
observed value differs ouly by 0"8 from a value computed from the 
actual vertical angles observed there and at Mussoorie to the snow-peaks, 
aiter correction, as fully as is possible ut present, for refraction. ‘The 
agreement in the directions of deflection at Mussoorie and Nag ‘Tiba, 
namely, 37°7 and 376, is also noteworthy. 


























Longitudes by Wireless Telegraphy. 


In August 1913, Commander Alessio and Professor Abeiti of the de 
Vilippi Expedition visited Debva. It was then arrauged to reciprocate 
with the Expedition in the determination of longitudes by means of 
wircless telegraphy. The arrangement decided on was that the Radio 
Office, Lahore, should send out time signals accordingly to a definite pro- 
gramme ou such dates us might be found necessary, and that these 
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signals should be received by the Expedition aud Dehra Dun simultane- 
ously, the local time of the signals heing determined with as mueh ae- 
curacy as possible. Practice observations were begun when the members 
of the Expedition were in winter quarters at Skandu. ‘The first seb of 
observations were only partially suecessiul owing to the novelty of the 
work, and unfavourable weather. Later ow with further practice and 
hotter equipment the signals were in most cxses duly received. The form 
of aerial used at Delia Dun was of the umbrella type with six wires 
emanating from a mast 98 feet high and spreading out radially between 
300 and 500 fect. ‘This was found to give stronger si 
horizontal aerial originally Both aerials set op i 
of the Trigonometrical in w 
trees, and these were possibly unfavoura 
which was ouly some 8 feet above the 

Up to July 1914 the longitudes of five stations, Skurdu, Kargil, 
Lamayura, Leh, Depsang Plains, cou observed sand one 
Shahidulla, is to be attempted in August. ‘The latter will be car inter: 
costing station as it is situated north of t Kinakoram Range. 

In addition to the longitude wor © heen 
observed for some months twice a we local time 
has been determined. ‘This has een doue with the object of assisting the 
Expedition with the rating of its clocks and chronometer for purposes 
of pendulum and magnetic observat Tt is hoped that in this w 
ave heen spoiled by failure of the Expedition to 
available, 
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atmospheries? would be very troublesome 
not proved to he generally ‘true and in a 
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MAJOR A. T. GAGE, LM.S., M.A., M.B., B.Sc., F.L.S., 
Director, Botanical Survey of India. 


Eastern India.—During his stay at Kew the Direotor was partly 
employed in advancing towards completion the second (systematic) volume 
of the Catalogue of flowering plants cultivated in the open in the Royal 
Botanic Garden, Caleuita. During the year an alphabetical list of those 
cultivated plants compiled by the Director was issued to serve as a provi- 
sional index to the systematic volume and as a medium of exchange with 
other botanical gardens and institutions. 


‘From Assam a welcome accession to the collections of the Survey was 
a general collection of plants made by Rai Bahadur U. N. Kanjilal, 
who is engaged in the preparation of descriptive lists of the forest trees 
and shrubs of that province. Over 800 sheets were contributed as the 
results of a tour in the Garo Hills made by Messrs. D. Hooper and 
8. C. Banerji of the Botanical Survey. ‘The mosses collected by Mr. 1. H. 
Burkill, formerly of the Botanical Survey, in the Abor country during 
the expedition of 1911-12 were worked out by Mr. H. N. Dixon and the 
results published in the Records of the Botanical Survey. Five new 
species and one new variety are described. Although the collevtion is 
comparatively small, amounting to a little over 60 numbers, it contains 
representatives of the three floral regions of Siam, Burma and the 
Himalaya. ‘The ocourrence of species of the genus Symphyodon inclines 
Mx. Dixon to view the Khasia district as a centre of dispersal of this 
genus at least. Active exploration work in Burma has suffered by the 
vetirement or transference of such officers as Mr. J. H. Lace, lately Chief 
Conservator of Forests in that provinee, and Captain S. M. Toppin, R.G.A. 
Mr. Lace, however, has continued his work on the Flora of the Maymyo 
plateau and has contributed about 400 specimens from that region, 
Several new species were found amongst the number. Various botanists 
have published papers on the botany of Burma during the year. Messrs. 
W. W. Smith, 8. C. Banerji and M. 8, Ramaswami have described in 
the Botanical Survey Records eighteen new Burmese species, while 
Messrs, Craib and Gamble have published a considerable number of new 
Burmese species in the Kew Bulletin. 
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Mz. Gamble has continued his work on the Vlora of the Malayan 
Peninsula and has more especially worked out the families Proteaceae 
and Loranthacew, while M. ©. de Candolle has coutributed an account 
of the Piperacew and Professor J. M. Macfarlane an account of the 
Nepenthacew. The Director while on leave devoted part of his time to 
the Euphorbiaceae of that region. 

In the Eastern Himalaya collections were made as usual by Mr. G. H. 
Cave, of the Lloyd Botanic Garden, and also by Mr. C. C. Calder while 
officiating as Director, and by Dr. I. G. Carter, the Economic Botanist 
of the Department. 

Southern India.—In continuation of the work of late y 

taken in view of the preparation of a Plora of the Madras Pre: 
which Flora is uow under way—the Botanical Survey gave as muc 
attention as possible to the vegetation of Southern India, Mr. C. C. 
Calder, the officiating Director, and Mr. Ra i explored during 
August and September 191% Tranvancore north and west of the Achivkoil 
river. Despite unfavourable climatic conditions over 2,500 specinens 
were collected, which are now in process of being worked up. A full report 
will probably be published in the future. Mr. Ramaswani has completed 
and published in the Records an account of his tour in Tinnevelly, 
reference to which was made in lust report, ‘The same officer also pre- 
seuted a collection of over 500 specimens of Madras plants that he had 
collected previous to his joining the Department. ‘This contribution has 
helped to fill not a few gaps in the South Indian collections. 
C,H. C. Fischer contributed about 200 
nd found to coniain many of Beddome’s 
species that were not mentioned in the Flora of British India, ‘The 
Rey, A. Sauliére, S./., has continued to send collections from Madura, 
while he has published a ist of Phaneragams aud a separate list of Cryp- 
togumis found ou the Puluey hills. ‘The mosses that had been collected 
Mr. C. B. C, Fischer and others in Southern India and Ceylon were 
d out by Me. He id the results peared in the 
Records. ‘The species dese fty-eight and include six new ones. 
In connection with the pre} Flora of Madras, 
ments of specimens have been lent to Mr. Gamble, 

‘Western India Within the houndaries of Tndia itself there is 
little to be recorded. Mr. 1., ''. Sedgwick has continued his moss studies 

nd has published in the Journal uf the Bowhay Natural Histury Suciety 
a third list of Western India mosses. Although Aden is geographi 

not part of India, reference is here exlled for y Blatter’s FI 
‘Aden, the first part of which has been published in the Record, while the 
remaining parts are in eomse of publication, 

Central India.—Mr. R. J. D. Graham has studied the grass and 
sedge Flora of the Nagpur and Teluilheri farms and published deserip- 
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tions of about 200 species. ‘Lhe same officer has also published a list of 
the plants of Ramtek in the Central Provinces, in which about 200 species 
are enumerated. 


Northern India.—A futher instalment of Mx. Duthie’s Flora of 
the Upper Gangetic Plain is now in the press comprising descriptions 
of the genera and species of the families Nyctayinacew to Coratophyl- 
lacew, 

Mr. ill of the Kumaon Government Gardens collected about 400 
sheets of Kumaon plants, amongst which were found several new records 
for that area. ‘The collection also included several European and 
American intyoduced species. Lady Bourne presented a small collection 
of Delhi and Simla plants, amongst the latter being several species not 
mentioned in Collett’s “Flora Simlensis.” Vom Kashmir over 200 
specimens were presented by Captwin F, B. Koebel, while a small but 
highly interesting collection of about 60 sheots made hy Lieutenant 
K. Mason, R.E., of the Smvey of India, on the Taghdumbush Pamir 
aan elevation of 13,000 to 16,000 feet contained several new species and 
several new distribution records. 


General Systematic.—While on leave the Director was employed 
iu preparing a monograph of the Indian species of Buphorbia, which will 
lie published in due couse. M, Benoist has continued his studies of the 
Acanthacew of Asia, ML, Guillaumin has published an account of the 
Asiatic species of Sonenila. Count Martelli has published an enumera- 
tion of Pandanacew. The classification of Conifere forms the subject 
of a paper by W. ‘T. Saxton, In the Planzeureich, Krause coutributes 
an account of Philodendrew of the family Arucew. 











A list of papers containing references to the Botany of India published 
‘mostly during 1913-14. 


Auwen, Aoszs . —. On the structure of the Androecium in Parnassia 
and its bearing on the affinities of the genus, 
(Ann, Bot., wevit, No, evii, 1918, p. 491-510, 
swith 1 plate.) 

Bauer, C.J... Plants of the Punjab. (Journ, Bomb. Nat. Hist. 
Soc., «aii, No. 3, p. 569.) 

Bancnorr, N. . — . On some Indian Jurassic Gymnosperms. (Trans. 
Linn, Soc., viti, Part 2, 2nd Ser., p. 69-103, 
with 3 plates.) 

Pteridosperm Anatomy and its relation to that of 
the Cycade. (New Phytologist, eit, Nos. 1 § 
2 p. 41-68.) 


Bavuaarrver, P. 


Beavvern, G. . 


Brocarr, 0. 


Tevorsr, M. R. 


Brarrer, E. 8. 7. 


Bose, J. 0. 


Branp, A. 


Crmmre, TL. M. 





Cunystrr, M.A. 


Compros, R. H. 


Coreranp, Be B. 


Cram, W. G. 
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+ Untersuchungen an Banamenblutenstanden, 
(Bot. Centralbl., wax, Helt 3, 1913, p. 237- 
368.) 

« Contribution & Pétude des Composées. (Bull. 
Soe. Bot., Genie, 2nd Series, ir, Nos. 1 & 2, 
p. 13-40.) 

+ The Species of Calamus. (Annals Ray. Bot. 
Gard., Cale., Appendie, 1913, yp. 1-112, with 
83 plates.) 

« Contribution & In fore des Acanthacées 
(Bull. Soe. Bot. France, atti, 79% 
273.) 

« Flora of Aden, (Ree. Bot, Surv. Ind., vii, No. 1, 
1913, p. 1-79, with a map, 4 charts and § phato~ 
graphs.) 

+ The Palms of British Tndia and Ceylon, Part TA. 
(Journ, Bomb, Nat, Hist, Sue, aii, No. 3, 
p. 444-463.) 

= On Dinrna tion of Moto-excitability in 
Mimosa, (Annals of Botany, aevii, p. 759- 
779.) 

«Zwei neue Borraginaceen-Gattungen. (Repert. 
Spee. nor. reg. veget., «iti, Nos. 6 to 8, 
p. 81-83.) 

+ On variations in the lowers of Linmanthemas 
indicum ‘Thw. (Tourn. Proc, Asiat. Soc. 
Beug., ix, No. 6, p. 191-193.) 

= The Morphology amd Histology of Piper Bette 
Linn. (Journ, Linn. Soca, ali, p. 357-383.) 

in of the erect cells in the Phloem of the 

(Bot. Gar., Iwi, 1913, p. 56-50.) 

on of the seedling structure in the 
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«An investiga 
Teguminose, (Journ, Linn. So 
1-122.) 

. Daily growth movements of | Lagerstroemia. 
(Philipp. Tourn. Se.. viii, p. 287-298.) 

. Descriptions of new species. (Kew. Bull. 
1913, py. 13-11? and Nu. 1, 1914, p, 28-99.) 

. Notes on Himalayan Primulas. (Journ, Roy 
Hort, Soc. exzir, Part 1, p. 185.) 


Plantae Meeboldianse Novr. (Repert. spre 
25 to MF, p. 391.) 
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Cram, W.G. . + Contributions to the Flora of Siam. (Addita- 
‘menta, iv § 2, Kew Bull. No. 6, 1913, p. 199, 
$ No. 1, 1914, p. 4.) 


Cram, W. G. & A new Pleurospermum. (Trans. Proc. Bot. 
Sure, W. W. Soc., Bdin., wxvi, p. 154.) 
Drs, L.. . —« Diapensiaceen-Studien. (Bot. Jahrb, 1, Suppl., 
p- 304-330.) 
Dixoy, H.N. . —. (1) Report on the Mosses of the Abor Expedi- 


tion, 1911-12. (2) Report on the Mosses col- 
lected by Mr. O. E. C. Fischer and others from 
South India and Ceylon. (Rec. Bot. Surv., 
Ind., vi, No, 3, p. 57-89.) 
Duxx, ST... A revision of the genus Millettia W. & A. 
(Journ. Linn. Soc., ali, p. 123-243.) 
« Diagnoses of new species in Decades Kewenses. 
(Kew Bull. No. 1, 1914, p. 26-30.) 
Enxst, A., &Somap, Uber Bluie und Frucht von Raflesia. (Ann 
Ep. Tard, Bot. Bviten, 2nd Ser., Vol. ait, p. 1.) 


Gace, A. T. . —. Alphabetical List of Non-herbaceous phanero- 
gams in cultivation in the open in the Royal 
Botanic Garden, Caloutta. (Bengal Secre- 
tariat. Press, 1913.) 
Gann, J.8. .  . Diagnoses of new species in Decades Kewenses. 
(Kew Bull. Nos. 3 § 5, 1913, p. 116, 187.) 
Granan, R. J.D. . List of grasses and sedges found on the Nagpur 
and ‘Telinkheri farms, ete. (Nagpur Govt. 
Press, 1913.) 
= Notes on a collecting tour at Ramtek. (Journ, 
Bom. Nat. Hist. Soc., axii, No. 2, p. 237-242.) 
Gnoow, P. . __« The structure of the wood of East Indian species 
of Pinus. (Journ. Linn, Soc., ali, No. 283, 
p. 457.) 
Gununax, A... Contribution a Véiude des Melastomacees 
@Extreme-Orient. (Bull. Soc. Bot., France, 
ziti, p. 273.) 
Hanes, H.H.. . A new species of Zuonymus, (Ind. Forest, al, 
No. 3, p. 94.) 
+ Hibiseus pachmarhicus Haines. (Kew Bull. 
No, 1, 1914, p. 24.) 
Ham, BR.  . —. Sedum Henrici. (Repert. spec. nov. reg. veget.s 
aii, Nos, 25 to 27, p. £07.) 


Lauer, B. 
Honres, B. M. 
Huremmsox, A. H. 


Taxscum, EB. 


Keutay, W. PB. . 
Koraxe, BE. 
Kowzuan, @. 


Keurs, B. 


Laake, H. M. 


Levens, HL. 


Maren, J. He 
Mansessa, U. 


Mexauer, He 


Menem, E. D. 


Niepenzu, F. 


Osawa, I. 
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+ Uber vier neue Sedum aus Sikkim und Pera. 
(Bot. Jahrbieh, 1, Heft 4, p. 8.) 

. The varieties of the saffron Crocus. (Pharm. 
Tourn, avi, p. 941.) 

= The male Gametophyte of Abies. (Bot. Gaz., 
leit, No. 2% p. 148.) 

. Die Verteilung der Geschlechter in den Tnflores- 
cenzen der Begoninceen. (Bot. Jahrb., 1, 
Supply p. 656.) 

+ The function of manganese in plants. (Bot, 
Gaz., Wii, No. 8, p. 218.) 





» Die Gattung Pyyeum Guerin. (Bot. Jahrbitch, 


li, Heft 2, p. 177.) 
+ Couspectus Rosacearum Japoniearum. (Journ. 
Coll. Sc., Tokyo, waziz, p. I.) 
Beitrag zur §, 
Verbroitung de 
Suppl., p. 215.) 
« Note on the “fruiting male” of Phoenix dactyli- 
feral. (New Phyt., siti, Nos. Land 2, p. 
69.) 
+ Decades plantarum 
(Repert. spec. nov. reg. 
81.) 








tematik und geographiseben 
salidacven. (Bot. Jahrb. l, 









XIV. 
Nos. 17-21, 








Parts 810, and Vol. iii, Part 1.) 


- Enumerazione delle “Pundanacew.” (Firenze, 
1913.) 


. Die Gattung Nymphaea. (Gartenflora, Heft 4, 
p. 84-91.) 

= Studies on Philippine Melastomaceae, I. 
(Philipp. Tourn. Se., viii, Seo. C, No. 4, 
p. 207.) 

« Uber die Forteniwicklung in der Familie der 
Malpighincee. (Bot. Jahrb., 1, Suppl, 
p. 162.) 

+ On the Development of the Pollen-grain and 
Embryo sac of Daphne, with special reference 
to the sterility of Daphne odora. (Journ. Coll. 
Agri. Imp. Univ., Tokyo, iv, No. 5, p. 237- 
269.) 
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Psren, T.. + An orchid new to Ceylon. (Annals Roy. Bot 
Gard., Peradeniya, %, Part 4, p. 387.) 


Rasaswant, M, §., & General Index to Vol. IV. (Rec. Bot. Surv 





Banenst, 8. C. Ind, iv, No. 8.) 
Saxton, W. . The classification of Conifers. (Vew Phyt., sii, 
No. 7 p. 242.) 
Souexcx, H. . — . Die myrmekophilen Acacia-Arten. (Bot. Jahrb., 
1, Suppl., p- #49.) 
Smvawrex, L. J. «A third list of Mosses from Western India 
(Journ, Bomb. Nat. Hist, Soc, estiiy No. 2, 
p. 370.) 
suum, W. W. . «A new and peculiar Astragalus from the Tibetan 
Frontier. 
oe . Hibiscus Watsoni. (Hook. Te, Pl. Tab., 2990.) 
ee . Pwo new Himalayan species from the Chumbi 


Valley. (Trans. § Proc. Bot. Soc., Bdinb., 
axvi, Part IL, p. 118.) 


sun, W. W., & A note on the Himalayan species of Daphne. 


Cave, G. HL. (Rec. Bot. Surv. Ind., wi, No. 2, p. 45.) 
er . (1) Note on the East Himalayan species of 
‘Alangium. 
guru, W.W. . —« (2) Species Novae Plantarum in Herbario Horti 


Reg. Caleutt. Cognitarum. (Rec. Bot. Surv. 
Ind., vis No. 4, p. 93.) 
Swan, W. W., & New Indian Didymocarpi. (Reo, Bot. Surv. 
Baxerst, 8. C., &  Ind., vi, No. 2, p. 41.) 
Rastaswantr, M.S. 
Suan, W. W., & Two decades of new Indo-Burmese species. (Zee. 
Baxsnst, 8. C., & Bot. Surv. Ind., vi, 2, p. 29.) 
Rawaswant, M.S. 





grencmer, A. . + Recherches sur la variabilite des sexes dans 
Cannabis sativa L, et Rumee acetosa WL. 
(Ann. Se. Nat., 9° Serie, evi, Nos. 5 and 6, 
p- 255.) 

grare,O. . «+ Diagnoses of new species in“ Decades 
Kewenses.”? (Kew. Bull. No. 9, 19 , 
p. 954.) 
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Part I.—Agricultural Botany. 
BY 


ALBERT HOWARD, C.1.., M.A. A.R.C.S., 


Imperial Reowomie Botanist, 





Bay 


‘The present report deals with the results obtained in Economie Botany 
in India during the year ending June 0th, 1914. ‘The programmes of 
work in progress on this subject have already been published and are to 
be found in full in the Proceedings of the Board of Agriculture in India 
for 1913. One paper, relating to the flowering of vice in Japan, hay 
also been referred to in the report as it deals, in great detail, with 
similar work now being taken up in India. A list of papers published 
during the year is appended. 

















Cotton.—Beyond one paper by Mr. Leake there is nothing of a 
purely botanical nature to record in the case of this importent erop, 
‘This investigator is at present engaged in the study of the factors con 
cerned in the ginning percentage of Indian cottons, ‘The preliminary 
results are published in the current number of the Journal of Genetics, 
The ginning percentage, or the number of pouuds of lint obtained from 
100 Ibs. of seed-cotton, is a most important character from the cultivator's 
point of view. ‘The price paid to the grower for the seed-eotton (kapas) 
is roughly proportional to the ginning percentage. In the United 
Provinces, the average weight of lint obiained from 100 Ibs. of seed- 
cotton varies from 30 to 33 Ibs., while selected varieties have been 
isolated which yield as much as 41 Ibs. of lint. The worst cottons 
cultivated, however, may fall as low as 15. It is clear that the ginning 
percentage is a most important matter and one which may easily repay 
Aetailed investigation. That it is a composite character is proved by 
the fact that among the progeny of uumerous erosses made at Cawnpore 
hetween two parent types, each having a ginning percentage of 25 to 
26, forms have been isolated for which the figures diverge as much as 
36 and 18. These facts also indicate the economie possibilities which 
ie before the cotton breeder working on scientific Tines. ‘The author 
shows that ginning percentage, the number of fibres per seed, the 
weight of 1,000 fibres and the volume of the cottou-seed form a closely 

cy 
































82 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1913-14. 


interrelated group in which variation in any one character is very fully 
accounted for by variation in one or other of the other three. Of the 
three characters by which the ginning percentage may be affected, 
one only, namely, the number of fibres per seed, has any marked effect 
on the value of the ginning percentage. 


Although the output of results on cotton from the centres of 
Agricultural Research in India continues to be relatively small in 
amount, nevertheless this crop is receiving a great deal of attention 
from the Deputy Directors of Agriculture in several Provinces. A large 
amount of seed distribution is in progress and in practically every 
case the improvement ins been made by the Deputy Directors them- 
selves either by simple selection from the country crop or by the 
introduction of a suitable American cotton. Such seed distribution 
schemes are now in progress in the Central Provinces, Madras, Bombay, 
United Provinees, Punjab and Sind, and a comparison of these various 
efforts and of the results obtained leads to several interesting conclusions. 
The various schemes fall into two classes. In one, the improvement 
of the quality of the lint is the main object and into this class falls 
most of the work in Madras, in Bombay, Sind and in the Central 
Circle of the Tnited Provinces. In the remaining schemes, the chief 
object is the increase in yield and no question of quality arises as the 
cottons in all these cases are characterised hy a short staple. The most 
important projects in this class of work are those in the Eastern Circle 
of the Central Provinces and in the Western Circle of the United 
Provinees. 








‘The aifficulties which have to be overcome in establishing a cotton 
with an improved staple under Indian conditions are well known. The 
variety has first to be fixed so that it breeds true from seed. Tt is also 
most desirable that the new kind should stand out from and be easily 
distinguished in the field from the local cottons. A large amount of 
pure seed of the new which must be hardy enough to suit the 
growers and also give a satisfactory yield, must be available for the 
work of seed distribution, In order to prevent degeneration through 
crossing, anything short of complete replacement by the new kind from 
definite centres, preferably from places where miarkets exist, cannot 
he regarded as satisfactory. ‘The ginning of the improved cotton must 
he done locally to prevent admixture of seed at the large ginneries. 
To enable the growers to obtain the real value of the product, official 
assistance in marketing the early consignments is desirable and both 
the growers and dealers must realise that anything in the shape of 
adulteration will, in the Jong run, be harmful to their best interests, 
Tt is clear that the production of an improved cotton suitable to any 
tract in Tndia is only the first step in the work. ‘The greatest diffienlties 
to be overcome are those which arise in the organisation of seed 
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distribution, in the supply of pure seed, in the prevention of adultera- 
tion both in seed and in lint and in the building up of that confidence 
on the part of buyers and spinners which is essential if India is ever 
to establish her reputation as a producer of really high class cotton. 
Tu the current reports of the various Provinces there are constant 
references to the difficulties before the Agricultural Department in 
these matters. ‘The mixing of seed at giuneries, the wilful adulteration 
both of seed and of lint, the deterioration of the product as the resnit, 
of natural crossing and admixture of seed and the difficulties in the 
cxganisation of the seed supply are frequently mentioned. 








One method of dealing with the difficulties in establishing 1 
improved cotion is to concentrate the seed distribution in a compa 
tively small area, such as a portion of a single District, and to establish 
first of all a large Government: seed farm with its own ginnery 
This seed farm would serve both as a demonstration of Hhe sup 

of the improved cotton and also as a source of seed. Tf s 
Agricultural Unions, such as those of the Central Provinces, can he 
formed round the central farm and if the members midertake to grow 
the improved cotton only and to gin it themselves, there seems no 
reason why, in the cowse of a few years, the cotton crop in the aren 
in question could not he replaced entively by the new form. Once 
the new kind is thus completely established and the area has built 
up a reputation as a producer of an improved cotton, the operations of 
the Agricultural Department could he transferred to other tmets and 
the process repeated. It is exceedingly probable that concentration of 
effort on a comparatively small area is the only means of success in 
undertakings such as this under present Indian conditions, 

























Many of the difficulties inherent in the improvement of the quality 
of Taian cotton are not encountered to the same degree if attention 
is restricted to the improvement of the yield only. Among the Indian 
schemes which are concerned only with the improvement of the yield, 
that developed ly Mr. Clouston in the Eastern Circle of the Central 
Provinces is the most important. The history of this scheme is of 
considerable interest. Relying on the advice of Lancashire to grow 
long stapled cottons, efforts were continually made in the past in the 
Central Provinces to persuade the cultivators to grow bavi, a long 
stapled local variety which, however, gives a low yield of fibre. In 
spite of this advice, however, the cultivation of the short stapled jari 
mixture gradually extended. Eight years ago the efforts of the 
‘Agricultural Department were still concerned with the spread of bani. 
At this point My. Clouston took up the matter. The cottons of the 
Province were first classified and varietal trials were carried out at the 
‘Akola farm, The results for the last seven years are summarised in 
the statement annexed on next page. 
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Variety. Average outtarn of Int (ees pe act). 
Roseum owes i: 1018 
Roseumeutchiea . . ors 
BearJai.  . 0... 85 
Malvensis Pere 68 
Vos 89 ke Ss 36 
Upland Georgian. =. s 825 (average for two 
years). 
Furisst ep. ach. he a ae 594 
Bani . . . . . bls 











Thus Roseum, one of the six constituents of the local jari mixture, 
proved to be the highest yielder aud although a short stapled cotton 
is the most profitable to grow. In the above experiment, the average 
value of Roseum per acre at present prices is about ten rupees above 
jari and thirty-one rupees above bani, This result brings out in a 
striking way the fact that quality by itself does not make up for a low 
yield, Although the staple of Roseum is short, the ginning percentage 
js as high as 40 while the plant is robust, prolific and well suited to 
the general agricultural conditions of the cotton growing tracts of the 
Central Provinces. ‘The method of seed distribution of this variety is 
based on the Akola farm which yearly grows a large quantity of 
Roseum for seed. The overcoming of the difficulties conneoted with 
the supply of pure seed to the growers and with admixture at ginneries 
is being attempted by means of Agricultural Unions, the members of 
which grow only Roseum cotton. ‘The members obtain their seed from 
the Union central farm which is supplied from a Government farm 
where Roseum is grown pure. ‘The unions are advised to provide small 
ginning plants driven by an oil engine and for this Government is 
willing to advance a loan of two thousand rupees. This cotton has 
already covered an enormous area and it is estimated that there is 
this year sufficient seed for nearly 200,000 acres. ‘The spread of Roseum 
in the Central Provinces emphasises the importance of yield and general 
agricultural fitness in any cotton variety brought to the notice of 
growers. It also brings out the point that the growers themselves had 
not recognised the superior value of one of the constituents of one of 
their commonest cottons and it was not till the local sorts were grown 
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side by side at a Goverument farm that the superiority of Roseum was 
demonstrated. ‘his failure of the cultivators to recognise the most 
profitable cotton in the Province is, however, to be expected in a country 
like India where the standard of agriculture is so low. ‘Two other 
aspects of this scheme also deserve uttention, It is an admirable 
instance of the success which attends couceutrution of effort on one 
object at a time. After the superiority of Roseum was recognised, the 
efforts of the Agricultural Department in this Circle were concentrated 
on the spread cf this variety with the result that in eight years after 
the matter was first taken up, the work of the Department in the 
Eastern Circle of the Central Provinces on cotton has been very favoun- 
ably reported on by Mr. Arno Schmidt, the Seeretaxy of the Interna 
tional Federation of Master Cotion Spinners’ and Manufacturers’ 
Associations. Another aspect of the spread of Roseum suggests iiselt. 
It seems worth considering whether the Agricultural Department should 
rest coutent with spreading a short staple cotion in this area. ‘The 
existence of such a robust agricultural type of cotton as Roseum and 
the development of the system of seed distribution by means of Agrieul- 
tural Unions offer an unique opportunity for the plant breeder. It 
ble to add to the good qualities of Roseum the further 
y lint. Tt would almost he a calamity if 
age is not taken of this exceptional opportunity of showing the 
value of the application of science to practice. 























Wheat.—Investigutions on the improvement of Indian wheat are 
now practically confined to the work carried on from Pusa which has 
been referred to in previous reports. 

During the year the experiments on the influence of the environ- 
ment on the milling and baking qualities of w which are being 
conducted in collaboration with Mr. Leake, have yielded important 
results. The object of this work is to determine whether the improved 
Pusa wheats would lose their grain qualities when transferred from 
Pusa, where they are grown as a dry crop, to the rrigated. tracts 
of Northern India and to the black soil areas of the Peninsula. 
‘Twenty-eight samples of wheat, comprising sis uew Pusa varieties, 
were grown at fourteen stations (Pusa, Bankipore, Duinraon, Partabgarh, 
Cawnpore, Aligarh, Meerut, Gurdaspur, Lyallpur, Mirpurkhas, Raipur, 
Tharsa, Orai and Hoshangabad) and were tested in England by Mr. 
A. EB. Humphries both in the mill and subsequently in the bakehouse. 
He summarises his report (dated October 3, 1913) as follows :— 











“Tt has again been demonstrated that wheats of the highest class ean 
he grown in India on several kinds of soil and on land which has been 
invigated. Tt has been shown that the high excellence of quality possessed 
by wheats grown at Pusa in previous seasons was not due to environ 
ment or agricultural practice, for the ‘eties of wheat have 
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yielded still better results elsewhere. It is interesting to note that this 
high excellence of quality was found existing in wheats indigenous to 
India and that in the Pusa Nursery varieties, the progeny appear to 
possess, intact, the great strength of the strong parent. I have uo doubt 
that any or all of the wheats tested will realize, some at once, some later, 
relatively higher prices on our markets than the existing Indian wheats 
of commerce. If these new varieties yield no more grain and straw per 
acre than those ordinarily grown, their extended distribution ax seed 
is desirable; if in addition the new varieties will yield greater quantities 
of grain and straw than those ordi grown, the position of the 
Indian grower will be greitly improved and the propagation of the new 
kinds should be pressed forward.” 











Whe outstanding feature of the work of the last year has been the 
demonstration of the fact that one of the wheats (No. 12) referred to 
in Mx. Humphries’ xeport has given exceedingly good results wheu 
grown by the cultivators. Judged by the returns obtained by the 
people themselves, uot only in almost every District from Gurdaspur 
in the Punjab through the United Provinces to Bhagalpur in Bi 
hut also on the black cotton soils in Bundelkhand and in the Cent 
Provinces, this wheat has invariably given the highest yield. It has 
Jso more than retained its high milling and baking qualities over 
these areas. In addition, it is earlier than the local sorts and comes 
to maturity with less water than most of the wheats now grown. 
All these circumstances and the fact that it is likely to prove as suitable 
for cousumption in India xs for the export trade, indicate that the 
time has come when a new and improved grade of Indian wheat ean 

y be established. Pusa 12 is now heing distributed to cultivators 
the Agricultural Departments of the United Provinces, Bihar, 
Punjab aud Central Provinces, ‘The supply of seed last April was, 
Lowever, far below the demand and in partiewlar the indents from the 
United Provinces could only in part he met. Tu order to supplement 
the seed supply in the various Proviuees, arrangements have been made 
and are uow in working order to grow about 10,000 mauids of seed of 
the Pusa wheats on seed farms near Past under the control of the 
Imperial Economic Botanist. During the past wheat season upwards 
of 11,000 maunds of Pusa wheat, true to type, was grown on these 
farms. During the coming year it is expected that a larger quantity 
of seed, including 8,000 maunds of Pusa 12, will be available for 
distribution, 


































Sugarcane.—In the last report, a detailed account was given of 
the work in progress and in contemplation at the new sugarcane station 
al Coimbatore. A still more detailed account of the cane breeding 
work in Madras and of the other aspects of the improvement of the 
sugar industry in Indin is to be found in the Proceedings of the Board 
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of Agriculture in India held at Coimbatore in December 1913, Much 
of the work uow in progress is uecessurily of a preliminary character 
und some years must elapse before any definite progress can he recorded 
‘The choice of Coimbatore as the site for the cane breeding station has 
been fully vindicated in so fur us the production of numerous fertile 
seeds is concerned and the possibility of raising large numbers of seed- 
lings. It has been found that several North Indian canes, which are 
infertile in the Gangetic Plain ou account of the fuct that the anther 
do not produce pollen during the dry period wheu the canes flower, 
nevertheless produce fertile seed when grown under nore humid 
ceuditions at Coimbatore. Progress has also been made by Dr. Barber 
in the classification and description of the indigenous canes of India 
and a paper on the uarrow-leaved Punjab is being published. 
Lt is proposed to publish descriptions of the indigenous eunes of other 
Provinces and to work out x detailel classification of the canes of India 
as a whole. In Bihar, a paper on the canes collected at Sabour by 
Mr. Woodhouse is expected to appear shortly 
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An interesting poiut relating to sugar var 
investigated by Mr. Somers Taylor at Sabour, which is likely to prove 
of considerable value in future variety trials, This relates to the effect 
of the quality or kind of the fibre on the amouut of juice retained hy 
the bagasse. It seems probable that the quality of the fibre is a varietal 
character and one which will prove of great use in valuing canes and 
deciding between the merits of different varieties. 

















Perhaps the most important point to record with regard to the work 
on sugarcane im India during the year is the establishment of a sugar 
cane station at Shakjabanpur in dhe United Provinces under the 
direction of Mx, Clarke, the Agricultural Chemist. ‘This station has 
heen well equipped and is now in working order and a bulletin has 
been published dealing with the results obtained. ‘This relates to the 
eficieucy of the small iron mills in use in India and the interesting 
point is brought out that although the extraction is very high. 
nevertheless it is questionable whether these mills are any advantage 
to the cultivator. The rate of crushing is low and the amount of 
bullock power required is very great, often far greater than 
cultivator can really afford, Tf some other souree of power like an 
oil eugine could be used at the local crushing centres, a large amount 
of bullock power could be released for agricultural work snd for 
extending the area under cane which is sow limited by the eatile 
power available for crushing. ‘The establishment of this station 
under the Agricultaral Chemist is significant of the growing: tendeney 
on the part ‘of the scientific members of the Agricultural Departmen 
agricultural aspect of their investigations and to combi 
ith science, ‘The view that a first hand knowledge of practico 
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is an essential condition in all investigations relating io Indian 
Agriculture is gradually gaining ground in the Department and the 
point of view, that im all this work science is rather the instrument 
than the end, is making steady progress. 

Rice.—The rice orop in India is now beginning to receive attention 
and an account of a preliminary discussion of the subject appears in 
the last issue of the Proceedings of the Board of Agriculture in India. 
No very definite suggestions as to the lines on which future work on 
the crop should be conducted were, however, made. 

From the purely botanical aspect the most important paper on this 
crop which appeared during this year is one by Professor Akemine in 
the current issue of the Zeitschrift fur Pflanzenziichtung. This 
investigator has made, at the Agricultural Institute ut Sapporo in Japan, 
a detailed study of the flowering of the rice plant including the details 
relating to pollimation us well as the influence of humidity and 
temperature on the process of fertilization, ‘This investigation will uo 
doubt prove of considerable interest to all investigators in India who 
are dealing with this crop. 





In India, several papers on rice have been published during the 
year. In Burma, where the rice crop is of paramount importance, 
not only from the local standpoint, but also from the point of view of 
the world’s rice trade, the improvement of rice has been taken up by 
Mr. McKerral, who has published a detailed statement of the problem in 
the Agricultural Journal of India together with an account of the work, 
in progress at Himawbi. In the Central Provinces, Mr. Graham has 
published a memoir on the classification of rice. ‘The author concludes 
that “* All sices fall into one of two groups, namely, vices with a green 
leaf sheath and those with a coloured leaf sheath. ‘The second class may 
be sub-divided into those with a red leaf sheath and those with a purple 
leaf sheath. ‘These classes further sub-divide on their vegetative charac- 
ters, those of the spikelet and those of the grain. In addition to 
these morphological characters, the time of ripening, though not definite 
enough to form a main point in the classification of rices from a large 
area, is of considerable local importance.” 


Among the reports dealing with the agricultural aspect of xice 
improvement that of Mr. Clouston on the work in progress in the Chattis- 
garh Division of the Central Povinces is the most interesting. In this 
backward tract, the xyots have been shown the advantages of transplanting 
rice which lead to an average crop increase of one-third, valued at about 
thirteen rupees per acre. The aren under transplantation has risen to 
16,000 acres so that the annual increase from transplanting on this area is 
16,000 x 13=Rs. 2,08,000 in addition to the saving of seed which 
amounts to 880,000 Ibs. of paddy. In the present phase of development 
of the Agricultural Department, the most interesting aspect of the 
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rice work in Chattisgarh is not the amount of extra money gained by 
the syots, but rather the organisation used in this demonstration work. 
ME. Clouston explains this aspect of the work as follows:— 





“ With the limited uumber of Agricultural Assistants at our disposal 
it would have been impossible to have done instructional work in sev 
hundreds of villuges each year, had uot another deviee suggested itself 
namely, to employ as instructors a superior type of intelligent and lite 
ate ploughmen recruited in districts where agriculture is more advanced. 
‘These instructors are desiguated Kamndars. ‘This seheme for the employ- 
ment of Kamdars, who should serve the purpose of instructors in new 
methods of farming, has been tried in Chattisgarh for the lust five years 
and has proved to be a very sound and practical one. ‘These men 
first serve for a time on the Raipur Experimental Farm where they get 
into touch with our methods. ‘This is necessai the wrk for which 
they are mostly required is the trauspluntation of rice and the cultivation 
of cane, and though they may have had experience in both, still they 
have much to learn. ‘They have for instance to learn to transplant single 
seedlings instead of bunches since seedlings ave transplanted in bunches, 
wherever transplanting is practised in these Provinces. 





























“The advantages to be gained by employing these skilled Kandars 
for demonstration work are:—{(i) that being men of cultivating castes 
they are more in touch w , (7) that they work with thei 
hands and are therefore more effective as instructors than our assistants 
who, being in most eases of « nou jeally less 
adapted to the practical side of th all our 
Kamdars have heen recruited from villages in the rice traet, and there- 
fore stand the climate much better than do our trained assistants of the 
higher caste recruited from the towns.” 
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It is probable that we heve here the solution of the problem of the 
best means of manuing the Agricultural Department of India in the 
future. Instead of recruiting students from Agricultural Colleges, it 
is exceedingly probable that a more efficient stalf could he obtained from 
the cultivating classes trained as hoys on the Government farms. 


Indigo.—Receutly the investigations on indigo in Tudia have 
undergone considerable modifieation. ‘The Sirsiah Experiment Station, 
which had heen conducted for many years hy the Bihar Planters’ Asso- 
ciation with the help of an annual subsidy from Goverment, was closed 
on March 31st, 1918, the staff dispersed and the work handed over to the 
1 Section of the Pusa Institute, ‘The reasons which led to this 
n are dealt with in detuil in the Just Sinsiah report, issued in 
Briefly stated, it was found that Jaya indigo could not be induced 
to form seed at Sirsiah and, in consequence, the selection work ou this 
Gop, which formed the main item of the programme of investigation, was 
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iuferfered with to such an extent that no hopes of any successCul results 
could any longer he entertaiued. ‘The causes of the non-suecess of the 
Sirsiah experiments with Java indigo have been put down to a diseased 
ecudition of the plant, known locally as “wilt,” which has been the 
means of reduciug the area under this variety iu Bihar from 70,000 
bighas in 1910 to 15,000 bighas in 1913. ‘This has naturally been a 
great blow to the indigo industzy in Bihar as great hopes were built on 
the Java plant, when this variety, soon after its introduction in Bihar in 
1898, gave much higher yields of indigo than the Sumatrana variety. 
Hyerything went well till 1909 when the dry cycle, during which this 
crop Was introduced into Bilwx, came to an end and a sexies of rainy years 
commenced. The vigour of Java indigo fell off and the weait plants 
produced a poor crop of seed. ‘Uhis poor seed in tun gave rise to still 
weaker plants and the cultivation of Java indigo in Bihar soon found 
itself in a thoroughly vicious cizele and in danger of collapse on account 
of the difficulty of getting sufficient seed. 











‘The diseased condition of Jaya indigo has been very thoroughly 
investigated by three of the seetious of the Pusu Iustitute as well as by 
the slaif at Sixsiah, In all cases the results were negative and no cause 
could be found to account for the wilting of the indigo which began atter 
the first cut, increased during the monsoon and Jed to the gradual death 
of the plants during the succeeding old weather. ‘The subject of the 
Aiseased condition was then taken up by the Botanical Section at Puss. 
Ti was found that the wilt of Java indigo closely resembles the similar 
condition common in such phints as sunai (Crotalaria juncea, 1..) and 
patwa (Hibiscus cannabinus, L.) when these crops are sown for seed at 
the hegiuning of the monsoon in rainy years. In all cases these deep 
rooted plants eamot tolerate indefinitely a long continued, constantly 
wet condition of the soil. Under such conditions the feeding roots are 
destioyed and little of the 2ot system besides the main roots remains. 
With the progress of the xoot touble, leaf fall sets in followed hy a 
diseased wilted condition of the whole plant aud the crop begins to die 
off in October and November. ‘The indigo wilt cam be regarded as a 
starvation effect due to the gradual destruction of the active root system. 

















It was found that if Java indigo is sown for seed early in August on 
well drained Jaud in good condition that the diseased condition is avoided 
and good crops of well developed seed are produced the following 
February. Sown in this way the developing root system follows the fall 
of the sub-soil water and the roots are not in the wet soil long enough 
for the diseased condition to establish itself. After giving a erop of seed 
in Mareb, the indigo plants can be again cut for leaf the following anou- 
soon, These results have been repeated under estate conditions and thus 
the supply of seed of this crop las been ensured and one of the chiof 
causes of the decline in the area under Java indigo hus been removed. 
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Besides the seed supply other aspects of the improvement of indigo 
have beew investigated. 1 was found that if the indigo plauts are aot 
cut down completely at the first cutting, and if a branch is left to curry 
on the transpiration current, the amount of wilt is lessened and the 
weight of the second crop increased. In the Pus experiments, leaving 3 
branch at the first cut led to 1 total increase of the crop of about thirty 
per cent. Cross fertilization by bees is the rule in this erop and conse- 
quently the amount of natural crossing is very great. ‘The various 
forms, however, differ greatly in vigour and it ciight easily be possible 
by suitable methods of mass selection to isolate and fix strwins of higher 
yielding power than the preseut mixed crop. Lmprovements in the 
growing of Java indigo have already been discovered at Pusa and these 
have been taken up on the estates. It was found that the cost of produc 
tion could be lessened and the yield inc d by suitable methods of 
surface cultivation in the hot weather instead of the costly and metficient 
methods of handweeding in vogue in Bikar. The general experience 
with this crop at Pusa indicates that a considerable amount of impro 
meut can easily be made in the production of indigo aud the future of this 
industry is by no means so hopeless as is often believed. 

Tobacco.—the ouly paper of importance published during the y 
ou this crop is that of Mrs, Howard on the inheritance of charae 
Nicotiana tabacum, 1s. This work, which was only possibl 
types of Indian tobacco had heen classified, deseril 
culture at Busi, was undertaken with a view of discovering the method 
in which the various characters of economic importance in the tobacco 
plant are inherited, so that the building up of new and improved tobaccus 
could be carried out om a scientific basis. Kor this purpose it was neces: 
sary to determine the mode of inheritance of various quantitati 
characters, particularly those concerned with the le 
ment on the stem. Parthenogenesis was not found to oceur 
at Pust although every stimulus to apogamous seed formation had been 
given to the plants by pruning and capsule removal. Tu rai 
experimental cultures sufficiently evenly for the determination of the 
inheritance of size characters, considerable diffieully was experienced 
and a good many precautions had to be t These are fully dealt 
with in the paper. The characters investigated include tine of flower- 
ing, height, number of leaves, wzangement of Ieaves, venation and leat 
shape, all economically important characters, ‘The general couclusions 
are summed up by the author as follows:— 

“he data obtained by a study of the characters of Nientiana tabacum 
there is no inherent difference in the mode of inheritance of 

'y qualitative characters (such as the colour of the corolla) and of 
those characters connected with the size of the organs which are subject 
to fluctuating variability. AIT the results obtained can he explained by 
the Mendelian assumption of segregation of characters, combined with the 
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hypothesis that in connection with each character a large number of 
factors exist, each of whicli can be inherited independently. This con- 
clusion is supported by the great range of variation in the F, generation, 
the formation of extreme forms in this generation far outside the limits 
of the parents, the differences and the diminution in the range of variation 
in the F, cultures raised from different variates of the F, generation 
and by the isolation in the F, and succeeding generations of forms like 
the parents and also of intermediate forms which bred true. This isola- 
tion of new forms can easily be explained by a remrangement of the 
factors.” 

Fruit.—the subject of fruit-culture in India was considered at the 
last meeting of the Board of Agriculture. ‘The discussion brought out 
considerable differences of opinion as to the desirability of devoting more 
attention to this subject. A resolution was eventually passed recom- 
mending that, in Provinces where the fruit trade is considered of sufficient 
importance to justify an extension of the Department’s activities in the 
direction of fruit investigation and where the subject is uot being dealt 
with at present, a preliminary investigation should be made. 


Considerable ottention is heing paid to fruit at the Saharanpur 
Botanical Gardens by Mr. Hurtless aud a new area of land has been 
planted up in fruit trees. The situation of Saharanpur in the sub- 
montane region, the existence of a good railway service of broad gauge 
lines and the extensive fruit gardens round the town are exceedingly 
favourable for a fruit station where improved methods of cultivation and 
packing could be demonstrated and where young trees true to type could 
be propagated. If the Saharanpur gardens were devoted entirely to 
i-culture the objects advocated in the resolution of the Board of 
riculture could be immediately carried out. During the year 
rtless has published a paper discussing some of the factors con- 
cerned in the fruiting of the mango. 

Continued attention is being paid to fruit by Mr. Burns in the 
Bombay Presidency where various questions concerned with the mango 
crop are being studied. Attempts to cross the mango have again 
sesulted in failure. Attention is also being paid to fruit at the Mirpur- 
Khas agricultural station in Sind hy Mx, Henderson, who has found that 
grapes, peaches and oranges do well. Young trees are now being supplied 
to the zamindars from this station. 

At the agricultural farm near Peshawar, Mr. Brown is continuing 
his work on fruit-growing, the results of which are given in the Annual 
Farm report and also in the Agricultural Journal of India, Before 
the establishment of the fam it appears that peaches were grown 
from seed by the zamindaxs snd the introduction of the method of riug 
budding on seedlings, which has been practised from time immemorial 
in India and Persia, has been introduced into this tract and budded trees 
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are now being distributed. ‘The most interesting result obtained at this 
station is the demonstration of the superior value of ceriain stocks for 
oranges. Malta orange produces the largest amount of vegetative 
growth on the small sour lime while the Sangtara is most vigorous on 
the sweet lime. ‘The results of the investigations on dates in the Punjab 
have been summed up by Mx, Milne duriug the year. 


Considerable progress has been made at the new Fruit Experiment 
Station at Quetta which has been fully deseribed in the last report of the 
Pusa Research Institute. ‘The principal resulis published by this station 
relate to the improvement in the packing and transport of fruit in India. 
‘The paper deals with the present methods of packing fruit, the experi 
menis which have been carried out at Pusa and at Quetta and with the 
various aspects of marketing including refrigeration and cold storage. 
The improved fruit packages have been introduced to the notice of the 
trade at Quetta and have been taken up in ineveasmg wunbers during 
the last two years. 





Another aspect of the Indian fruit tade remains to be noticed. 
‘This is the possibility of Australian competition and the establishment 
of cold storage depdts at centres like Bombay and Caleutia. A represen- 
tative of the Australian Government visited India during the year and 
his report on cold storage works for India is published in the Lindian 
Trade Tournal of January Vth of this year. Should Australian meat 
ever be exported to India and kept in cold storage, there is little doubt 
that such fruits as apples and grapes would follow iu large quantities. 
In this ease, serious competition would arise which might have the effect 
of raising the standard of agriculture in the various fruit tracts of India. 
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Part Il~ Forest Botany. 


ny 


R.N. PARKER, F.CH., 
Oficiating Forest Botanist. 


Gcology of sal and forest grasses.—These subjects have been 
under investigation for some yeas and experiments are still in progress. 
A preliminary paper on the Qeology of dl is in the press which gives 
the results of work done up to date. In order to ascertain whether the 
various forms of grasses come true from seed, seed was sown in prepared 
heds during the monsoon, but in no instance has the grass sown come 
up. In the carly stages it is not possible to distinguish the different 
kinds of grass and the beds have to he left unweeded so that if the seeds 
sown gerininated the seedlings were soon killed out by other grasses which 
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come up in abundance in the beds. A second sowing has been made 
in pots of clean river sand, but up to date the results do not seem 
encouraging. None of the seeds have germinated well and many have 
not germinated at all. After two months’ growth the largest were not 
big enough to transplant, 


Local Forest Floras.A considerable amount of work is being 
done in many different provinces with a view to the preparation of de- 
seriptive lists and forest floras. 

Punjab and Hazara.—The writer was on special duty for six 
months in the cold weather preparing a forest flora. ‘The great majority 
of the trees and shrubs of this area are confined to the Himalaya and 
sub-Himalayon tract. The collections made by Mx, Jerram, Deputy 
Conservator of Forests, in the course of the revision of a working-plan, 
have been of great assistance in increasing our knowledge of the flora of 
the sub-Himalayan tract and lower hills of the Rawalpindi District, an 
area in which systematic collecting appears never to have been done. 
‘The following are the more interesting plants collected by Mr. Jerram : 
Caryopteris grata, Benth. Rubus paniculatus, Sm, Viburnum 
coriaceum, Bl. Itea nutans, Royle. Cornus oblonga, Wall, Litsaea 
sebiferu, Pers. Clematis Gouriana, Rosh. Myrsine semiserrata, Wall. 
Daedalacanthus nervosus, T. And. Wendlandia puberula, DC. 
Teycesterin formosa, Wall. 

United Provinces—Mr. A. E. Osmaston is engaged in preparing 
4 list of trees and shrubs of the Province. A very large number of 
specimens were received from him during the year and collections are 
being made in several divisions, 














Bengal.—Collections of plants with forms duly filled up giving the 
information required for descriptive lists have heen received from three 
divisions. 

Assam.—Rai Bahadur Upendra Nath Kanjilal is engaged on pre- 
paring a forest flora for Assam. 


Central Provinces.—Mr. D. 0. Witt is collecting and receiving 
collections made in various parts of the Province. Mr. H. H. Uaines 
has published two more parts of his “List of ‘Trees and Economic Herbs 
of the Southern Forest Circle.” 

Madras.—A revised vernacular list of trees and shrubs of the 
Presidency prepared by Mx, A. W. Lushington, Conservator of Vorests, 
is in the press. Mr. C. B. G. Fischer is engaged in preparing a Forest 
Vlora for Coimbatore, Madura and parts of Malabar and the Nilgiri 
Districts. 

Andamans.—Mr. Parkinson, Extra Assistant Conservator of 
Forests, has been collecting during the year and is expected shortly to 
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visit Debra for the purpose of preparing a descriptive list of the forest 
trees for the Andamans. 

General Identification Work.—Although many of the Forest 
Officers engaged on the preparation of list and floras do their own iden- 
tification a considerable number of specimens are sent to Dehra 
and much of the time of the Forest Botanist is taken up with iden- 
tification work. During the year, 1,226 plants were identified for forest 
officers and others against 204 in the previous year. 

List of plants cultivated in the Forest College Grounds 
and Forest Park.—During the year the trees and shrubs growing in 
the Forest College grounds and Forest Park have heen enumerated and 
identified as far as possible, ‘The enumeration shows 2,821 plants almost 
all of which have been identified, comprising 318 species. ‘The Forest 
Botanist is constantly receiving cultivated garden plants for identifica- 
tion and a knowledge of what is grown in Dehra Dun, specimens of 
which have been placed in the herbarium, will be of much assistance in 
this work. 


Trametes Pini—The Botanist’s Assistant, Mr. G. A. Allington, 
has been examining specimens of the wood of Pinus excelsa collected 
by Mr. Hole from trees attacked by Trametes Pini. The object of the 
examination was to ascertain how the fungus attacked the tree and more 
particularly how it spread from trees in the forest. The following 
are the results of his examination in so far as they have any practical 
interest :— 

(1) Fungus mycelium was found to be present not only in the attack- 
ed and rotted heartwood, but also in the sapwood next the cambium which 
to all appearance was sound. 

(2) Wood from trees supposed to be completely sound was found to 
contain fungal hyphw in the tracheids or medullary rays. Assuming 
that the hyphe are all of Trametes Pini, and there is no reason to believe 
that more than one fungus is present, they show that the presence 
of the fungus can be ascertained only by microscopic investigation, 

(3) Roots both fine and thick, some of which appeared completely 
free from rot, were found to contain fungus mycelium in the wood also 
in the case of natural root grafts fungal hyphw were found in both 
grafted roots on either side of the point where their tissues had completely 
grown together. 

‘This shows that in the case of natural root grafting the fungus can 
sometimes at least spread from tree to tree through the roots, and this 
must be taken into account when instituting protective measures. 

















Tt is a remarkable fact that the mycelium of the fungus appears to 
cause little or no rot in the wood except in the heartwood of the stem 
and larger roots. 

x 
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I.—Plant Pathology. 

The Agricultural Research Institute, Pusa.—The follow- 
ing diseases were investigated during the year, 

Rice disoases.—The inquiry into the ufra disease of vice was con- 
tinued. Tt has been established that the organism responsible for the 
damage is a form of eelworm (7, ang jonging to the genus 
Tylenchus, ot which several species are known to cause serions diseases 














of cereals, Inoculations with material which, su far ax could be deter- 
mined, contained no other constant organism hut the worm, have been 
snecessful in prod 





cing typical ufre in localities where the disease is 
quite unknown, ‘The disease commences its ravages in July and cule 
minates about September-October when large numbers of motile worm 
are present, After December they remain immotile and dormant in 
the dry grains and probably re-commence activity ouly with the flooding 
of the fields after sowing; experiments have shown that 7. augustus can 
withstand desiccation for even 15 months. It is a curious fact that 
transplanted paddy appears to be comparatively immune to natural 
attack. During the present year efforts have been made to map out the 
extent of the infected aren and an experiment is in progrese at Comilla 
to fest remedial measures. Tt is probable that burning the stubble on 
the soil after winter harvest will he found to he the most elficient means 
of combating this disease. ‘The losses caused by nfru are very heavy. 
Tn Begumganj thana in 1910 the loss was estimated at 200,000 n 

























ands 
of grain and in Chaumuhani in 1911 nearly half the winter erop was lost. 
The disease has also been identified with the sanhra condition of paddy 
in the Khunti Sub-Division near Ranchi: further investigations will he 
carried out in this area. 

An obseure disease of rice due to the attack of Selerutinm 0 
Catt, was also investigated. ‘This fangus has heen found attack 
rice in Burma, in Madras, and also in Bihar and Orissa, to whieh 
latter province it has been collected at Cuttack. Pusa and near Ranchi. 
Paddy infeoted hy this parasite usually shows excessive tillering and 


He 
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lightness in the grain, in fact there is frequently nothing within the 
glumes. In culture the morphology of the fungus proved more or less 
dependent upon the nature of the nutrient medium, ‘The observations 
of Cattaneo, who regarded the sclerotia as spore containing organs, were 
not confirmed, 


Brief accounts of Rice Bunt (Tilletia horrida Tak.) and False smut 
(Ustilaginoidea virens (Cke.) Tak.) were published in Bulletin No, 34. 
‘The former has been the cause of complaints from Germany, its spores 
having been found in rice imported from Burma and Siam. Effective 
remeilies for this type of disease are known should the trouble become 
severe, 

Sugarcane disease.—Complete accounts of the principal 
diseases of this crop were published during the year as memoirs of the 
Department. 





“Red rot” has beon the subject of previous publications of this 
section. In the most recent communication the authors have worked 
‘out the moe of airborne infection in the field, a point which had long 
been obscure. It was found that infection took place chiefly at the 
adventitious root oyes, although penetration was also easy at the shoot 
buds. ‘The chief source of infection was the form of Colletotrichum 
falcatum which ocours on the mid ribs of leaves. ‘The process of sott 
selection, described in previous publications, offers the best method of 
combating this disease, In districts where the local cane is badly 
diseased a fresh healthy type of cone should be imported and setts 
inspeoted carefully each year before planting, Fortunately in India we 
have a lange range of these canes of hardy habit and grent tillering 
power, which are relatively immune to red rot, and it has been found 
possible by hybridisation to combine the characters of such canes with 
those of the thicker, heavier yielding, varieties of other countries. ‘The 
introduction of new and immune varieties of cane has been very success 
fal in Bombay Presidency. ‘The Imperial Mycologist visited Surat in 
October last and concluded that while the present state of the cane was 
good an outbreak of disease must be expected unless there is a marked 
improvement in local cultivation. At present the canes are grown in 
low lands and are practically water-logged. ‘The adoption of the 
Godavari trench system or of the nursery system of cultivation common 
in Ganjam is recommended. 











‘The wilt disease of sugarcane was found to be due to the attack of 
Cephatosporium Sacchari Butl., a hitherto undescribed species. This 
disease strongly resembles “red rot,” but in the case of infection by 
airborne spores the plant was found to be far more susceptible to 
infection at stem wounds than in the previous case. The disease has 
been found at Surat, Poona, Samalkota and throughout North-eastern 
India, The control of the trouble should be on the some lines as in true 
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red rot. As, however, wound infection is more common the importance 
of removing diseased clumps before they have time to rot and set free 
spores is much greater, It is probuble thut this diseuse is incapable 
of doing permanent damage so long as the measures advocated against 
red rot, which are essential to the successful growing of thick cane in 
Northern India, are carried out. 

“Collar rot” of sugarcane is due to the attack of Hendersonina 
Sacchari Butl., a hitherto undescribed genus. ‘The outward symptoms 
are a withering of the top and a black rot of the rots; the lower 
nodes show a red discolouration in the pith. ‘The roots and the base of 
the stem are full of the hyphw of the fungus from which cultures are 
easily obtained. Both in cultures and on diseased canes a pyenidial 
stage was observed; the pycnidia are peculiar in containing two types 
of spores in the samo loculus. Inoculations with pure cultures of the 
fungus were carried out at Samalkota and wore successful in pro- 
ducing the disease, ‘This disease occurs at Samalkota and at Jorhat. 
‘he extent of the damage caused by it is unknown, 

Helminthosporiose of sugarcane is due to the well-known gents 
Helminthosporium, ot which H. Sacchari Butl. is a new specter. ‘This 
fungus is common on the leaves of sugarcane in Pusu where it produces 
small red discolourations, Tnoculations with pure cultures were success 
ful. ‘The damage done by this disease is at present negligible. 

Smut of sugercane (Ustilago Sacchari) has been under observation 
in the Central Provinces and culture work with this fungus is now in 
progress at Pusa, “ Sereh”” of sugurcane was reported at Jorhat and 
Coimbatore during the year, ‘Che Imperial Myeologist visited Coim- 
batore in October lust and sutisficd himself that “sereh’”? diseuso was 
not present. 


Palm disoase—During the year an outbreak of bud rot took 
place among the coconut palms of Malabar and proved to be due to 
Pythium palmivorum Buil., the ewuse of the palwyra palm disease in 
the Godavari. ‘The fungus was studied in pure culture for the first tin 
and successful inoculations were carried out under sterile conditions in 
the laboratory. It was found that the fungus was particularly active 
in producing rows of spots on the young leaves of cvcouut palms.’ From 
such infections the fungus reaches the central bud by means of motile 
zoospores being washed down the leaves. Once the soft white leaf 
bases are reached a virulent rot takes place leading to the death of the 
tree. As the result of numerous observations on the discharge of 
zoospores it was concluded thut the fungus probably belongs to the 
genus Phytophthora and not to Pythium. 

Investigations upon Homes lucidus (Leys.) Pr. were continued, ‘The 
fungus is parasitic upon Guasuma and is probably the cause of a root 
rot of areca palms. 
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Bhizoctonia.—In January last there was a bad attack of disease 
ou Pusa Farm due to this fungus. he exop affected was chiefly 
mustard, but the parasite was almost omnivorous, ‘The fungus was 
Rhizoctonia Napi West—a species not previously observed in India. It 
is under observation in pure culture and appears to be incapable of 
growth at the temperature of the hot weather and rains in Pusa. 

A 101 of stored potutoes at Sabour and Bankipore was also due to 
Rhizoctonia, The species . Solani Kithn was common and in one case 
u very bad rot was identified as due to 2, destruens ‘Tass, ‘The latter 
fungus was ulso a virulent parasite on Delphinium at the Alipore 
Horlicultural Gardens, Caleutta, in fact it was its ocowrence on this 
plant which enabled it to be identified on the potato, 

Cotton and Sesamum wilts.—An attempt was made to lefine 
the southorn limits of extension of cotton wilt, which the previous year 
Jad been traced from the Central Provinces to Belgaum. It was 
found to be present very sporadically in Bellaxy District, presumubly 
ay an extension from the Dharwar side, but a careful search at Guntakul 
in Anantapur District and Nandyal in Kurnool District failed to show 
any trace of the disease. As uo reports of its occurrence elsewhere in 
Madras have been received, it may be assumed that only the extreme 
north-west of the Presidency has been reached. On the other side 
typical cases have beeu received from the Nadiad Farm near Abmedabud 
though the disease appears to be little prevalent in Gujarat, Cotton 
wilt is, therefore, present in the western part of the Central 
Provinees, practically the whole of Bombay, exclusive of Sind, 
and the north-west corner of Madras, It is severe in purts of 
the Berars und threatening in parts of Khandesh, but elsewhere, 
ut present, does fittle damage. ‘The cause was definitely established 
during the yeur to be a species of Fusarium, successful inoculations with 
pure cultures of the fungus having been secured. ‘Through the kindness 
of the Tuited States Department of Agriculture an opportunity was 
obtained of comparing the Indian cotton wilt fungus with Fusarinm vas 
infectumn Smith, the organism which is the cause of cotton wilt in America, 
‘There are considerable differences between the two parasites and it is 
probable that the Tudian fungus is a distinct species, It is also pro- 
buble, thongh accurate information on this point is not yet availuble, 
that the Indian disease is decidedly less virulent than that in the United 
States, India is fortunate too in possessing a race of cotton (buri) 
which is absolutely immune to the disease. Arrangements have been 
uade, through Mx. Clouston, Deputy Divector of Agriculture, Central 
Provinces (to whom the discovery of this property of buri cotton is due), 
to supply seed of this variety for trial in the United States in wilt in- 
fected tracts, aud in return we are to receive American wilt-resisting 
varieties for ivial in India. There is uo other known method of fighting 
Fusarium wilts but by the growth of immune or resistant varieties. 
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Sesamum wilt hus also been proved to be due to a Fusarium, and 
cross inoculations have confirmed what was alteady probable from’ mior- 
phological study, that the cotton and sesumun diseases are distinct aml 
are due to distinct species of Fusarium. It is, in artificial inoculations, 
a much more virulent disease than the cotton wilt, proving fatal in 
every case tried in several hundreds, No resistant variety is known, 
but the cold weather (radi) exop is less subject to the disease thin the 
monsoon (kharif) varieties, Further work on these diseases will be 
resumed when opportunity arises, 


Phytophthora investigations.—he potato blight Lh. ixfes 
tans (Mont.) deBary was studied. It was discovered that the figus 
does not survive in the heat of the plains of India and ix not therefore 
likely to become u serious pest except possibly in the hills, A. species 
of Phytophthora has also been discovered attacking Vinew and Petunia. 
It isa variety of the Pi. parasitica Dust, on castor, whieh hus been U 
subject of a recent memoir, ‘The slight variation in measurements wud 
the few differences in the inoculation experiments may be accounted for 
by the influence of the host plant, 

















Miscellaneous.—Authracnose of betel vine hus been investigated 
and the perfect stage of the species of Colletvtrichum hus been proved to 
be an Ascomycetes. An inquiry was conducted into the rise in the 
ports of groundnuts, Lt was found that the re-establishment of the 
industry way dependent upon the introduction of early ripening exotic 
vurieties which were not so susceptible to the tikka disease as the indigen- 
ous raves, 

Provincial Departments of Agriculture.—The follow 
are the chief items of mycological work curried out by Provineial Di 
partnents of Agriculture and referred to in the reports published duvi 
the y 



























(1) Bengal. ‘The investigations into fra disease of paddy have 
heen described above. Present work is directed chiefly to the discovery 
of remedial measures and the delimitation of the infected area. 








(2) Bihar and Orissa.—An account of the principal fungal dis: 
eases of crops in Bihar was published by Messrs. B. J. Woodhouse and 
Basu under the title of * Crop Pest Handbook for Bihur and Oxisse 
‘The sauhra disease of paddy at Khunti near Ranehi was tound to be 
identical with ufras the condition of paddy known as“ chatra” is under 
investigation; it is probably due to the attack of Selerotinm Orysav Catt. 
‘The treatment of potato with lime to prevent the spread of Ribisactonia 
disease gave promising results and is being continued. 














(3) Bombay.—Spraying operations aguinst grape vine mildew and 
Koleroga of areca nuts have been continued, and demonstrations of sett 
selection against red rot of sugarcane have been carried out. 





104 BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1919-14. 


(4) Central Provinces.—The most important work during the 
year has been the breeding of varieties of wheat immune to rust and 
the distribution of the wilt resistant variety of cotton. The copper 
sulphate and hot water methods of combating smut were successfully 
demonstrated. 

(5) Madvas.—The research work during the past year consisted in 
the discovery of Pythium palmivorum Butl, as a virulent parasite of 
coconut palms in Malabar and its isolation in pure culture. ‘The 
various campaigns against palm disease have been continued by the 
Government of Madras. In the Kistua District there has been a 
distinct abatement in the bud rot of the palmyra palm and the position 
in the Godavari is also more hopeful. ‘The extension of bud rot into the 
upland taluks of the Godavari district is being carefully watched. A 
satisfactory feature is that by operation in the early stages of disease it 
has been found possible to save trees which otherwise must have died or 
been destroyed. In the Malabar district the bud rot of coconut palms 
has been promptly attacked on the lines of the operations in Godavari 
and Kistna districts, 

Spraying operations against the Koleroga disease of areca nuts 
have been very successful in the Ponnani taluk of Malabar and in South 
Canara and are greatly appreciated by the local cultivators. In sprayed 
gardons th disease is sometimes almost entirely absent while untreated 
plantations contained 75—90 per cont. of diseased trees. 

(6) United Provinces.—A curious disoaso of poppy has been 
under investigation, wo parasitic fungi—Rhizootonia sp. and Peronos- 
pora arborescons—have beon found upon the crop. It is doubtful whether 
ither of theve is the cause of the trouble. Work will be continue 

(1) Mysore.—Dr. Coleman has commenced the study of the spike 
disease of sandal wood and is also engaged in the investigation of the 
fungi parusitio upon green bug, Lecanium viridi. A new species of 
Phytophthora has been discovered upon figs, and spraying operations 
against the Phytophthora attacking areca nuts have been continued with 
market success. 

(8) Indian Toa Association —The Mycologist to the Indian 
ea Association has coutinued his series cf notes on the fungi parasitic 
on the tea plant—Lxoascus deformans, Rosellinia and Nectria Caneri 
But, have been described. 











II.—Systematic Mycology. 


‘The systematic study of the large collections of Deuteromycetes 
(angi imperfecti) in the Pusa Herbarium was taken up and material 
obtained for a fifth part of the Fungi Indie Orientalis. ‘The series is 
being published in collaboration with H. and P. Sydow, Berlin. 
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A short paper appeared describing the complete stages of the rusts 
of sugarcane, figs and Uldenlandia and a list containing new species of 
Indian fungi was published in collaboration with M. DP, Succardo, 
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Vungi Indici. (Annales Mycologici, aii, No. 3 
1914.) 

‘The Bud-rot of Coconuts in the Malubur District, 
(Leaflet No, 10 of 1914 of the Dept. of Agri., 
Madras.) 
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‘Phe Mahali Disease of Areca-nuts. (Leaflet No. 7 
of 1913 of the Dept, of Agri., Madras.) 

Bud-rot of Coconuts in Malabar. Agric, Journ, 
India, April 1914.) 

Bud-rot_ of Coconuts in Malabar. (Annales 
Mycologici, aii, No. 3, 1914.) 
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AGRICULTURAL BACTERIOLOGY. 


By 


©. M. HULCHINSON, B.A., M.A.E.B., 
Amperiat Agricudturat Bucterioloyist 


Lt ix w regrettable fact that notwithstanding the acknowledged 
importance of this subject no results of any work upon it in the 
Provincial research laboratories have, with one exception, been published 
sinoe their inception, nor could this gap have been filled in the absence 
of provision of qualified experts in soil bacteriology. One student has 
been through a two years’ course at Pusu in order to take up the subject 
ay bucteriological assistant to the Agricultural Chemist to the Govern- 
ment of the Punjab ut Lyallpw: where biological analysis of “ Reh”? 
soils may provide useful information ior dealing with this special prob- 
Jem; another student is uow under training at Pusa for work ab Nagpur 
under the Agricultural Chemist to the Government of the Central 
Provinces, and sanction has been obtained for a similar post in Bengal 
at Dacea; it is to be hoped therefore that a wider field of information 
on this subject may be opened up in the near future. 


Green manuring.—Vhe principal problem upon which work has 
boon done on this subject at Pusa during the past year has been the use 
of green manuring, with special reference to the addition of nitrogen to 
the soil by this means and the availability or otherwise of this clement 
when so added. ‘The scheme of experiment as originally designed was 
intended to extend over a period of three successive seasons; interim 
annual reports were to be issued in the form of Bulletins, the final xe- 
port to appear usu Memoir embodying the results and conclusions row 
the whole period. ‘The first season’s results were published as a Bul- 
letin and those of the second year are ready for publication in the 
same form; it appears doubtful whether it will be advisable to cou- 
clude the experiments with those of the current or third year as it is 
abundantly evident that the information so far obtained forms but a 
small fraction of what may be derived from further study of the sub- 
ject; it is also necessary to state that owing to untoward circumstances, 
the quantitative value of the field experiments of the first two seasons 
was greatly diminished, which makes it necessary to repeat the more 
important ones, ‘The difficulty of obtaining an area of even soil for 
experimental plots was well illustrated in the first year when it was found 
necessary to discard the whole of one series on account of obvious initial 
differences between the soils of various plots; in the secoud year a carefully 
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selected area taken in the middle of u lange field proved its unsuitability 
for anything move than comparisons between adjacent plots owing to water: 
logging of portions consequent ou heavy rain and inadequate drainage. 
During the cwrent yeur (1014) « fresh site has been selected which is tree 

vom such inequalities, but again difficulty has been experienced owing to 
irregular rainfall in June at the time of sowing and the attacks of 
caterpillars upon the backward phimt; the latter Las however survived 
and although the six weeks old crop weighs less than two-thirds of ( 
of the same ago in previous years it is hoped that reliable comparativ 
results will be obtained. In’ addition to these field experiments on the 
farm, an area of one acre has been fenced in, cultivated, and sown with 
Saunai, on the south side of the uew outside laboratory, and it is hoped 
that experimental plots on this area laid out in triplicate divisious of 
{th acre each, will help to provide controls for the field experiments 
carried out on « laxger scale on the farm, In my previous Annual Report 
it was mentioned that the greon manuring experiments for 1913-14 would 
include a trial of the use of the method of fermenting the green crop 
before applying it to the land, aud at the same time coucentrating 
the manurial action by restricting the treated area although using the 
whole of the fermented material. ‘The result when such concentration 
was carried out, the fermented Sannui being returned to about half the 
area on which it was grown, in the case of the following rabi crop of 
wheat, was very apparent as a marked inerense in exop, but owing to the 
waterlogging of part of the area and the consequent interference with 
the regularity of the series, definite quantitative conclusions could not 
be drawn as to the relative value of this method. 

Small plots in the compound of the outside laboratory of about glyth 
nore urea were used for qiulitative experiments in gree 
rabi crop being outs; variations in the method of preparing manure were 
tested und showed decided difterences which axe described in the report 
on the subject for 1913-14 now in hand. 1 was also found that for 
this oat crop on light soil, no apparent advantage was obtained by con 
contration of the manure, improvement of the crop being probably due 
to the comparatively high availability of the nitrogen content of the 
fermented material. Further experiments dealing with the application 
of the method to other erops such as tobacco are in progress during the 
current season, Tn connection with this work a considerable wmount of. 
research has been carried out iu the lal ory in continuation of that of 
last year which dealt mainly with tle ammonification and nitrification 
of the buried green crop; further observations on these two points have 
been made and some fourtee pparently 






















































































iological and morphologi wracters 
le that no one species of bacterium capable of 
attacking cellulose lias been found so far in the general soil complex, 
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although the symbiotic relationship ‘of two or more has been shown to 
produce this result; the opinion expressed in the Bulletin on green 
mawuring published in 1914 that soil Zungi probably played an important 
part in the breaking down of cellular tissue is strengthened by further 
observation; it is hoped that worked on soil fungi by the Mycological 
Section of this Institute may furnish valuable information on this point, 
Part of the study of the decomposition of green manure in the soil 
involved investigation as to the relative rates of formation of humus 
and nitrate; this enquiry has not yet arrived at the conclusive stage 
suitable for report. A considerable amount of work was done in connec- 
tion with the changes taking place in fermenting green manure; the 
manurial value of this material appears to be due to the rapid formation 
of simple nitrogen compounds such as ammonia, from the proteid con- 
tent; the nitrification of this ammonia, however, is interfered with by 
the fact of its concentration and also by the presence of soluble organic 
substances, some of which ut least are strongly toxic to nitrifying bacteria 
and in less measure to others; this condition persists so long as the water 
extract remains acid to litmus which under ordinary conditions of manu- 
facture might extend to as much as six weeks, and renders it necessary 
to study the conditions under which such manure can safely be applied 
to arable or other soil. The mode of preparation may also be varied 
considerably with corresponding differences in manurial action; such 
differences are apparently correlated with the rate at which the nitrogen 
content becomes available and are of importance in field practice with 
reference to the time of application, the nature of the soil, and the nitro- 
gen requirements of the crop intended to benefit by the use of this form 
of manure. 

It is interesting to note that the rapid ammonification which takes 
place when green manure is placed in water and allowed to ferment was 
found to be accompanied by the development of large numbers of ciliates, 
flagellates and amebee, whose presence does not appear in this instance 10 
be prejudicial to the activity of ammonifying bacteria; it may be conjec- 
tured that under such conditions as cbtain in this case the abundance of 
organic food would allow of a rate of reproduction amongst the bacteria 
which would more than counterbalance any phagocytic action on the 
part of the protozoa. 

Nitrification.—The conditions under which nitrification takes place 
in soil have naturally formed an important part of the work of this 
section during this as in previous years; it was found in connection with 
numerous experiments made to determine the optimum moisture content 
for nitrification in various soils, that not only is the amount of water all 
important, but that the greatest amount of nitrification obtainable 
depends upon treatment, which takes into account the fact that ammoni- 
fication is the necessary antecedent to nitrification in the case of organic 
matter, that this process is furthered by a high percentage of moisture, 
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that high concentrations of ammonia inhibit nitrification, but that such 
ammonia is absorbed by the soil and can then be nitrified. Txperiment 
showed that the most rapid and complete nitrification of wny given quan- 
tity of nitrogenous organic matter could be elfected in svil by producing 
anaerobic conditions with water suturation and subsequently draining 
and aerating; the rapidity with which nitrification takes place under 
these conditions depends upon the relative completeness of the anaerobic 
and subsequently of the aerobic conditions. ‘This was the case in all the 
soils experimented with but may aot of course be of universal application. 
It was found that much more rapid ammonification took place in the 
case of organic matter kept under anacrobie conditions in soil than 
when free aeration was allowed, whether such anaerobic conditions 
wore produced by water saturation, or by replacement of air by 
nitrogen or carbon dioxide, or simply by tightly closing the vessel con- 
taining the soil. At the same time toxins were produced which not only 
inhibited nitrification before the ammonia concentration was sufficient 
to do so, but afforded water extracts which were toxic to seedlings and to 
bacteria; subsequently aeration removes this toxie condition and the 
formation of nitrates takes place, the ultimate result being a high per- 
centage of nitrification of the nitrogen of the organic matter; this ap- 
parently represents the cycle of changes in the case of the fermentation 
of green manure described above; its application to field practice is now 
being studied. In connection with the nitrification of green manures, it 
was found that a loss of nitrate invariably occurred between the 8th and 
12th weeks of the process in the laboratory; a considerable amount of 
work has been done with the object of discovering whether this loss could 
be accounted for by correlating it with the gradual evaporation of soil 
water; the enquiry is not yet suficiently complete for conclusive report, 
Dut it seems certain that’ the change noted is due to ion in the 
water content of the soil rather than to seasonal variation in the functions 
of the soil flora, 

Experiments were made to determine the effect upon nitrffeation of 
varying the quantity of nitrogen ax organic matter added to the soil; 
it was considered probable that any excess above the optimum would 
retard or even inhibit nitrification, but that the optimum might vary 
considerably with different soils and also in the same soil under different 
conditions. An unexpectedly high optimum was found for mustard 
cake in Pusa soil, namely, one per cent. of the soil weight, but it was 
shown that the high lime content of this soil was mainly’ responsible 
for these high figures, ond that in soils such as the average tea soils of 
‘Assam, with less than one per cent, of lime, a much smaller quantity of 
cake would fail to nitrify at the normal rate. A study was made of the 
progress of decomposition of cake in soils varying in lime content, by 
periodic estimations of the loss on ignition, humus, ammonia and 
nitrates; it was found that decomposition was rapid in proportion to 
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high lime content, although, in time, the soil lower in lime attained 
the same nitrate concentration. 

Isolation of nitrifying organisms from Indian soils was continued 
with special reference to a nitrite forming organism hitherto undescribed, 
the isolation of which by Mr. Joshi, First Assistant, is still in hand, 


Nitrogen Fixation.—Azotobacter—A number of soils was ex- 
amined for Azotobacter, which was found in those from Naupada, Viziana- 
gram, Waltair, Tuni, Samalkota, Ellore, Walajah Road, Bowringpet, 
Talarpet, Bangalore, Darjeeling and Cawnpore. A. series of determin- 
ations of amounts of nitrogen fixed in liquid culture media inoculated 
with Pusa soil, week by week, and which is still in progress, shows small 
irregular variations. ‘The amounts are of the same order as those 
obtained by Ashby at Rothamsted and by Sackett in Colomdo. ‘The 
amount of nitrogen fixed by pure cultures of Azotobacter isolated 
from Pusa soil was increased by the addition of basic slag or humus 
to the ordinary medium, but was diminished by the substitution of 
magnesium carbonate for caleium carbonate. ‘The amounts of nitrogen 
fixed in the pure cultures are similar to those obtained by other investiga- 
tors in Europe and America. Well marked differences were observed in 
the morphological and cultural characters of species of Azotobacter 
isolated from Pusa, Cawnpore, Darjeeling and Bangalore soils, and the 
amounts of nitrogen fixed by these also varied. A few preliminary ex- 
periments on nitrogen fixation in the soil were carried out, ‘The addition 
of a seer of cane sugar to a plot two square yards in aren resulted in 
an inerease in the nitrogen content of the first six inches of soil of nearly 
fifteen per cenit. in 10 weeks. ‘The stimulation of nitrogen activity by 
the addition of soluble carbohydrate may possibly be of considerable 
practical importance in the future. It has been shown by Koch that 
certain bacteria can form soluble carbohydrates from cellulose 
which can be used by Azotobacter as a source of energy for nitrogen 
fixation; this action would bring the organic matter content of the soil 
into immediate relation with its possible gain of nitrogen from the air, 








Bacterio-toxins in soil.—Some interesting results were obtained 
in connection with work on bacterio-toxins in soil; it was found possible 
to measure the relative toxicity of various bacterial species to an inter- 
mediate form (B. prodigiosus) and to one another, by use of plate cultures 
and the measurement of the rate of CO, formation in solid and liquid 
media, and the effect upon the latter of the antagonism or symbiotic 
action as the case might be. Marked instances of antagonism and 
symbiosis were found, and the production of bacterio-toxins was demon- 
strated; the methods in use might perhaps be employed to advantage in 
connection with the investigation of the physiological function of patho- 
genie organisms. Some further work on bacterio-toxins in soil wax 
enrried out in connection with the sewage-treated soil samples sent for 
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examination by Mr, Allen of Nagpur, Work on these soils was discon- 
tinued at the request of Mr, Allen as the sewage treatment scheme on the 
Nagpur experimental farm is not yet in complete working order, 


Potato rot.—'he enquiry on this subject referred to in my previous 
report is not yet complete, but has been continued throughout the year 
in order to gain further and fuller information upou various points in 
connection with the physiological functions of the organisms involved, 
and the probable distribution of the latter in soil or elsewhere; this in- 
formation is necessary in order to frame effective preventive measures; 
reports of tho occurrence of tuber rot in store continue to arvive from 
various parts of India, and numerous samples have been examined ; in 
many instances as described hy the Imperial Mycologist, the rot is due 
to fungal and not to bacterial attack. A report will he issued short] 


Rice beer.—Pakhar +t the request of the Assistant Commissioner 
of Excise for Bengal, Bila and Assim T undertook to ins 
vostigate the biological factors in connection with the fermentation of rice 
beer, with a view to determine the feasibility of controlling the manufac- 
ture of the ferment, which is at present in the hands of a peculiarly un- 
suitable class, generally hillmen, who make the ferment or Bikhar ac- 
cording to time-honoured traditional methods of more antiquity than 
precision. The result of the present state of affairs is a great variation 
in the quality of the fermented liquor, due to the presence in the Bakhar 
of mumerous species of ferments, and in the rice heer itself there may be 
deleterious substances derived from the same source, Tt is thought that 
the manufacture of the Bakhar or yeast might with advantage be con- 
trolled in order to provide brewers with a reliable ferment of uniform 
composition and action, and examination of simples of this material 
from various sources shows that the fermenting organisms present differ 
widely in character and effect. 


























































‘The fermentation of vive differs from that of barley in one important 
respect. in that the rice as a consequence of lusking loses its power of 
germination and with it is also lost the natural change from starch 
to sugar produced by the enzymes formed during this process: this 
change in the case of barley is characteristic of the operation known 
as malting which results in’ the conversion of the starch of the grain 
into sugar, a necessary antecedent to fermentation by yeast. Tn the 
case of rice, it is therefore necessary to produce the change of starch 
into sugar, known as saccharification, by the addition of some form 
tying ferment which will provide the enzyme diastase 
this change may he bronght about. Barley grain on 
germination produces dinstase which under snitable conditions 
converts the starch of the grain into sugar. the prain thus altered in 
composition being known as malt: the same result is obtained with rice 
by the addition of Bakhar which contains various fungi or moulds whose 
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natural growth on a starchy medium is accompanied by the secretion 
of diastase, ‘The efficiency of a sample of Békhar (which is made up 
and sold in the form of small greyish white cakes of about one ounce 
in weight) will therefore depend firstly upon its containing an efficient 
diastase-producing fungus, and examination has shown that the samples 
collected from various sources differ widely in respect to the kinds of 
fungi present and their correlated dinstasic power with regard to rice 
starch, When the Bakhar cake is powdered and mixed with rice which 
has been prepared by moistening, the fungi present form a mycelial growth 
which involves the rice grains and gradually converts their starch into 
sugar, the completeness of this result depending upon the suitability of 
the conditions provided and upon the presence of fungi of adequate dias- 
tasic power. A large number of different species of fungi were found in 
various samples of Békhar and the rapidity and completeness of the 
saccharification of the rice starch also varied in accordance with their 
relative diastasie powers which were measured in pure cultures. Tt may 
be said that no one of the numerous species found compared favourably 
in this respect with Aspergillus Oryzae which is the organism used for 
this purpose in Japan in the manufacture of ‘ Sake” or rice beer, by 
the use of the preparation corresponding to Bakhar, known in Japyn as 
“ Kojiy” it is possible that the introduction of Aspergillus Oryeae into 
India might considerably improve the rice beer of this country. 


‘When by the action of the dinstase-producing fungi a large propor- 
tion of the starch of the rice grain has been converted into sugar, mostly 
maltose, the next step is the fermentation of the sugar by yeast with 
formation of alcohol. In the very full and interesting account of the use 
of Bikhar by J. ©. Ray published in the Jounal of the Asiatic Sooiety 
of Bengal (Vol. II, No. 4 of 1908) the author ascribes this alcoholic 
fermentation to the mucors which have already exerted a saccharifying 
influence on the starch; I have never failed, however, to find yeasts 
present in Békhar capable themselves of producing alcohol without in- 
volving the supposition put forward that mucors in their vegetative condi- 
tion secrete diastase but in the reproductive stage produce zymase, the 
sleohol producing ferment. ‘The yeasts found varied just as the mucors 
and other fungi were found to do, and as it is a well-known principle 
in brewing and distilling that the variations in physiological characters 
of the yeasts involved require careful selection of the latter and exclusion 
of undesirable varieties, it is very probable that the haphazard introduc- 
tion of unknown numbers of kinds of yeast into rice beer by the agency 
of Békhar would afford another point over which control might usefully 
be exercised. A’ third point arises in connection with the use of Békhar; 
ag will readily be understood, when any organic matter such as moist 
rice is exposed to the ir the ensuing fermentation is likely to be com- 
plicated by the presence and activity of bacteria; in the case of heer 
brewed in Europe from barley-malt and hops, the yalue of the latter 
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depends upon their content of lupulin with its ussocidted “hop resins” 
which act as preventives of bacterial action; Bikhar contains many sub- 
stances, the inclusion of which probably originated iu an attempt to 
prevent putrefactive changes, although now they form merely parts of 
the tradition or trade secret handed down without knowledge of their 
specific function, or of the fact that whilst the mouldiness aimed at ix 
produced by fungi, the putrefaction sometimes resulting is due to bac- 
teria. Chillies, ginger, and the bark and roots of various plants are 
among the substances incorporated with the ground rice to form the 
Bakar cakes; so far the function of the various substances examined 
appears to be to restrict the growth of bacterin during the earliest stages 
of infection of the rice to he fermented until the growth of the mucors 
has become strong enough to suppress bacterial competition, and in this 
respect they resemble the hop resins in action. Many of the substances 
added to Bakhar by the makers are no doubt intended to produce other 
effects which would, however, be confined for the most part to the heer 
and would not appear in the distilled spirit; it has heen reported that 
Datura and Nux Vomies are sometimes used in this way and it is natural 
to suppose that the reputation of a Bikhar maker might he enhanced 























amongst 0 certain class of his clients by such reprehensible practices. 





Specimens of a plant, said to be a necessary ingredient of Bikhar ax made 
in the Darjecling district, have been sent to me for examination; this 
plant is known to the Limbo tribes as “ Wadinghangma ” and to the 
Nepalese as “ Bhimsen patiy? it has heen identified by the Curator of the 
Loyd Botavic Garden in Darjeeling as Polyyala arillata; the bark of 
the roots affords a decoction the antiseptic properties of which are now 
under examination, 


Biological analysis of soils.—Reh. soils.—Samples of ‘ Reh” 
soil received from the Agricultural Chemist to the Government of the 
Punjab were under hiological examination and formed a subject of study 
for Mr. Barkat Ali, a student from the Punjab who was undergoing 
training in soil bacteriology in this section. Several interesting facts 
were discovered as to the effect of lixiviation upon the flora of these soils, 
and the conclusion was arrived at, that the normal processes of ammoni- 
fication, nitrification and nitrogen-fixation would be the natural conse 
quence of removal of the excess of salts from the soil by this means, 

Biological analysis of soils from Cawnpore, Sind, Assam and Nepal 
were carried out and reports upon them furnished: the method used ix 
still under revision owing to the necessity for variation in accordance 
with the character of the soil and the information desired. 
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FORESTRY. 





1.—SYLVICULTURE, 
By 


R. 8. TROUP, F.0.H., 
‘Syboioultwriat, 


Statistical work in typical forest crops.—Che work of 
establishing permanent and temporary sample plots in typical forest 
crops, with the view of obtaining statistics relating to volume produc- 
tion, was continued in the United Provinces and the Punjab, Al- 
together 27 permanent plots and a number of temporary plots were 
laid ont during the year, the species dealt with being Shorea 
robusta, Dalbergia Sissoo, Pinus longifolia, Pinus exvelsa, and Cedrus 
Deodara, Since the commencement of this work in 1910-11, altogether 
171 permanent sample plots have heen Inid out; of these 122 are in the 
United Provinces, 47 in the Punjab and 2 in the Forest Research 
Institute experimental ground at Dehra Dun, Quinquennial re- 
measurements will commence in 1915-16, after which a commencement 
will be made in the compilation of results for practical use: the financial 
working of the more important forest crops should thus be placed on a 
more rational basis than is at present possible. 

The Sal tree (Shorea robusta).—The sylviculture of the sdl 
continues to form one of the main items of research. An important 
series of experiments, dealing with the natural regeneration of this 
species, was commenced with the co-operation of Local Forest Officers 
in different parts of India, ‘These experiments consist in the demarca- 
tion of small plots of natural regeneration in various localities and 
under every possible variation of natural conditions, the object being 
to ascertain the time taken for s41 seedlings to establish themselves under 
different natural conditions and commence to produce regular increment. 
Altogether 152 of these plots are now under observation, these being dis- 
tributed among three Provinces, Assam (40), Bengal (5) and the United 
Provinces (107). 


In the Indian Forester of April 1914 Messrs. Grieve and Shebbeare 
draw attention to the unforeseon results of continuous fire protec 
tion in the Duars sdl forests of Bengal, namely, the production of a 
hitherto non-existent type of forest with an evergreen undergrowth 
which effectually prevents the establishment of #42 regeneration in spite 
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of repeated cleanings: on the other hand insta 
regeneration on areas until recently subjected to annual bun 
Experiments are in progress to ascertain the value of Mallala 
(Macaranga, sp.) as a nurse to assist in the establishment of sd re 
generation: failing the success of these experiments and authors 
convineed that the only means uf obtaining successful regen 

carry out heavy seedstellings and follow the opening 
by successive ann 


Th 

















the canopy 
1 burnings until the young si? crop iy established, 
procedure appears to be indicated on the ground that in the Duare 
proper (excluding the hill slopes) sd? regeneration establishes itselt 
on burnt savannah, 








Sylvioultural experiments at Dehra Dun.—In the Sylvi- 
cultural gardens at Dehra Dun experiments continue to he conducted 
with a view to determining the requirements and treatment of some 
of the more important Indian (ees, particularly as regards their natural 
reproduction, their demands on light and moisture, and their artificial 
propagation by see, outsuckers. Different methods of 
sowing and planting, including sowing in combination with field erops, 
are under trial, while the influence of nurses on the establishment of xd 
seedlings forms the subject of u series of experiments. 

















Questions of regeneration are intimately connected with the treat 
ment which the seed receives in Nature hefore germination, and tl 
manner in whieh the seed germinates and the seedling develops: a 
detailed study of the germination of seed and the development of seed- 
lings, therefore, is of the uimost importance in sylvicultune. — Inves 

gations on these lines have heen proceeding for some time past, and 
Will continue to he conducted, in respect to most of the important trees 


of India, 


Developments in sylvicultural systems 
of improved sylvicultural systems continues to form an important item of 
research, and a number of experimental fellings have been curried out 
during the your, chiefly in the coniferous forests of the Himalayas, 
where conditions approximate more elosely to those of European 
countries than do the conditions obtai the broad-leaved forests 
of the rest of India: the Thano «7 forest new Dehra Dun continues 
to he worked experimentally under the system af successive regenera 
tion fellings, and the results so far wre promising. 























e introduction 


























serious efforts 


But apart from werely experimental w 
methods of working 


on foot in various localities to introduce improve 

high forest hy concentrating: regeneration ions on definite areas, 

On the whole the working-plans published during the yer show but 

little tendeney towards such improvement, though there are various 

plans now under compilation which will, when ready, contain pre- 
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scriptions showing @ marked development in the management of high 
forest. 

OF the working-plans published during the year Mr, Blanford’s 
plan for the Mosit teak forest, Burma, presents to some extent a depar- 
ture from the stereotyped plans of that province, in that special efforts 
are to be made in the establishment of tenk regeneration by the cou- 
contration and frequent repetition of improvement fellings over definite 
blocks. Otherwise the selection system is adopted for the present, 
though it is realized that a more uniform system of management may be 
found advisable later. Under Mr. MoIntosh’s working-plan for the 
Dalhousie Range, Chamba State, the system of successive regeneration 
fellings is prescribed for forests of Pinus longifolia; this, however, is 
no new departure in forests of this species. Mr. Srinivasulu Naidu in 
his working-plon for the Buldana Division, Berar, prescribes the 
working of Acaoia arabia under the clear-felling system with artificial 
reproduction, a system commonly followed in the case of this species. In 
the other published working-plans high forest is subjected to treatment 
by selection or improvement fellings. 











Sylvicultural Publications during 1913-14, 


Arrommsox, P. E. . Sirsi Town Working-plan, Bombay Presidency. 


Burt, C.¥, . —. Working-plan for the Resorved Forests of the 
‘Nimar District, Central Provinces. 

Buanvonp, H.R.  . Mosit Working-plan of the Bhamo Division, 
Burma, 

Cuaxwer, F, E.R. . Supplement to the Working-plan for the Tarai 
and Bhabar Government Estates Protected 
Forests dealing with the Tanakpur portion of 
the Estates, United Provinces. 


Dros, A. R. . . Working-plan for the Chakarin Sunderbans 
Reserve, Chittagong Division, Bengal. 

Fourxes, PF, . + Teak in the Wynaad. (Ind, Vor., ol, 173, 241, 
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IL—ECONOMIC FOREST PRODUCTS. 


by 


LS, PEARSON, LIS. PLS., 
Forest Beowomiat 


Economic uses of sal timbor.—his enquiry has ben com 
ploted, with the exception of those portions dealing with the relative 
strength of timber cut at various periods of the year and the seasoning 
qualities of the same. As ad? timber takes a long time to season it is not 
expected that these experiments will be completed for several yeurs. 


Economic uses of Deodar timber.—A similar investigation 
to that which has been carried out into the uses, physical and anechanieal 
properties, outturn and prices of sl was undertaken at the commence- 
ment of the year in respect to Devdar timber. Figures of outturn and 
prices have been collected, the uses to which the timber can be put have 
ven recorded, experiments to ascertain the specific gravity of the timber 
have been commenced, while trees have been felled in various localities 
and growing at different elevations from which logs have been prepared 
and laid down to season. In due couse these logs will he converted 
and the timber tested for shearing, compression, trausverse strain and 
toughness. 

Grasses for use as paper pulp.—To further this enquiry two 
sample lots of grass were tested on a commercial scale by two large 
Indian paper-pulp mills, ‘he results obtained by testing 600 maunds 
of Phragmites Karka were not encouraging, the reason for this is attri- 
buted to the grass having heen cut at the wrong time of the year. ‘The 
second set of tosts were carried out on Anthisteria gigantea Cav; these 
also gave unsatisfactory results, which in Mx. Raitt, the Cellulose 
Expert's opinion was due to fanity treatment. 











‘The results obtained, though giving negative answers, are 
in themselves instructive und clearly show that though possibly such 
grasses may be of great commercial value, the enquiry will have to be 
carried out on different lines, It is thought that probably the most 
sutisfactory way of dealing with this enquiry will be to follow the lines 
on which the bamboo pulp enquiry was prosecuted with successful 
results. 

Match wood.—The match industry in Northern India may be 
said to be passing through a new phase, In the past Indian mateh 
makers have relied largely on Bombue malabaricum timber for making 
both boxes end splints, ‘This timber makes up into a strong serviceable 
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bos, but it canuot be classed as w superior splint wood. ‘Lhe ehiet dis- 
advantage of Simul for splints is that the wood discolowrs wad does not 
out up into w square stick, houce the difficulty of obtaining wuitorm 
heads (0 the matches. Besides the above de ing tw eros grain th 
splints break, ‘Lo overcome these ditfieulties mutch makers are inves- 
ligating the possibilities of utilizing Spruce wud Silver fir timber, whieh 
makes up into first clus splints. rom enyuivies mude by persons 
interested in this industry the outlook in this direction is decidedly 
encouraging. 

Antiseptic treatment of timber.-Lhe enyuiry us to the value 
of treating timber with untiseptics way vigorously proseeuted during 
the year. ‘he experiments which haye been in progress during the 
last five years and which consisted in treating five different species of 
timber with four different autiseptics, were practically brought Wa 
couclusion during the last working season, ‘The first set of experiments 
consisted in powellizing 3,000 sleepers, including two Pines, two Dip- 
terovarps und Perminalia tomentosa, the following you's experime 
consisted in treating sleepers of the above species with Lrenar 
Carbolincum oil, in the thid year’s experiments chloride of zine aud 
green oil were used, and during the year under report the sleepers were 
(rented with Solignum aud Liquid Fuel oil mixed. ‘The sleepers aiter 
treatment have been handed over to the State Railways, laid in the line 
and periodically inspected. ‘The treated sleepers have uvt been in the 
line sufficiently long (o enable a definite statement being made us to 
whether they will answer under Indium conditions, though up to date the 
sleepers are doing quite well. ‘Those treated by the Powell process 
have now been in the line nearly three years; im this connection it ix 
interesting to compare the behaviour of untreated sleepers of the same 
species, laid down in the sme locality. Ln 1906 one thousand Pinus 
Longifotia aud one thousand Pinus cecelsa unt epers were laid 
down between Hardwar d Lakbsw, Oudh and Rohilkhaud Railway, 
and had all to be rejected within 27 months, while of the 260 powellized 
sleepers of the same species, laid in the sume locality, wone have beeu 
removed in 82 months, 

Much time and labour has been expended in rendering all help 
possible to the officers in charge of the United Provinces sleeper 
treating plants, in which it is proposed (o trent over a million B. G. 
Pinus longifolia sleepers with gaven oil aud Liquid Fuel vil for the State 
Railways. ‘This hay involved visits to the treating centres at Tanakpur, 
Kathgodam and Hardwar, carmying out experiments to ascertain the 
amount of absorption, the necessary periods of immersion, temperatures xt 
which the sleepers should he treated and a variety of similar informa 
tion. ‘The scheme may he said to be progressing favourably. though 
many difficulties have been encountered, which is to be expected when 
carrying out so large an undertal 
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In order to test the value of the Rueping process arrangements bave 
beon made to send to Europe 72 sleepers of 9 different: species to be 
tested, while a further scheme is under consideration to creosote certain 
Dipterocarp species under pressure, 

‘Tea-boxes.—In last year’s report an experiment was foreshadowed 
by which it was proposed to send home tea in treated shooks, in order to 
ascertain whether the tea became tainted by being packed in such boxes. 
‘The idea of treating the boxes was carried out with a view of enabling 
the saw-mill managers and tea-planters to store shooks against demand 
without fear of insect attack. ‘The experiment was successfully carried 
out and the report from Home showed that the tea was in no way 
affected. As full sized boxes can bo treated at a cost of about 9 pies 
and as it has been proved that such treated shooks are not attacked by 
borers for at least one year, the results obtained may be of considerable 
value to the trade and have therefore been published. 


Tan barks.—This enquiry was restricted to obtaining further 
information as to outturn, prices and conditions of locality in connedtion 
with mangrove barks of Burma. ‘The data collected show that large 
quantities are available from the Arakan, Mergui and Tavoy Districts, 
that they can be exploited at a reasonable cost and that the local condi- 
tions are generally favourable for erecting a factory. The Director 
of the Imperial Institute, London, having all available information 
at his disposal, is endeavouring to interest a firm in this business. 


Physical and mechanical properties of certain timbers. 
—(6) Identification of Dipterocary timbers.—Experiments were carried 
out in the laboratory to try and find a ready method of distinguishing 
Dipterocarpus alatus, Dipterocarpus tuberculatus and Dipterocarpus 
turbinatus ono from the other by staining the timber, the idea being to 
obtain differont densities of colour by reaction on the varying amounts 
of oleo-resin contained in each species of timber. The results obtained 
were fairly satisfactory and they are now being put to a practical test 
in tho field, 

(ii) Seasoning of timber.—Tt was determined during the yoar to 
make a preliminary enquiry as to the best methods of seasoning timber. 
With this object in view information was collected from the Forest 
Department, from timber merchants, sawemill managers, and. firms 
working in timber, on the methods in vogue and with respect to past 
experiments; at the same time, Conservators were asked to express 
their opinion as to the lines on which the future enquiry should bo 
carried out. On the reports received a complete note on the proposed 
enquiry comprising the whole of India and Burma has been drawn up, 
and a commencement has been made to carry out the provisions of the 
scheme, As timber seasons slowly no definite results can be expected 
for several years. 
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(it) Water-logging of teak—At the request of one of the leading 
firms in Burma dealing in teak, an enquiry of considerable interest was 
carried out to ascertain why certain teak logs becume water-logged and 
sunk while being floated out, It was found that the sunken logs con- 
tained upward of 42 per cent. of moisture. Specimeny prepared from 
these logs after being seasoned showed the specific gravity of the timber 
to be normal, the growth of the trees was also normal, though the per- 
contage of the tar oils was in defect. ‘To overcome this water-logg 
it was suggested to the firm that they should drag the sunken logs « 
of the water, allow them to season thoroughly, and before relaun 



















ug 
them to apply “ Ligno” or “ Loracine” to the ends to retard resabsorp= 
tion of water. ‘This the firm have agreed to do and it will be af interest 
to hear next rains how these logs have fared. 


(in) Water-logging of Pinus longifolia —A similar enquiry wus 
carried out at the request of the United Provinces Vorest Department 
with Chir sleepers, which had sunk while being floated ont. Tn this 
case the timber was found to have only “98 per cent. of resin in it, as 
against 10 per cent, to 12 per cent. or more in normal timber. No doubt 
the absence of resin allowed the timber to absorb water more readily 
than is the case when the percentage of resin in the wood is about 
normal. 





(v) Testing timber for mechanical strength.—A series of tests were 
carried out on various species of Grewias and also on certain possible 
suitable sleeper woods in order to ascertain their strength to withstand 
shearing, compression und transverse strength, Tests were also carried 
out on teak and Oregon pine on behalf of the Oudh and Rohilkhand 
Railway, 

Finding now markets and uses for timber.—With « view 
of furthering this object, twelve Forest Bulletins have been issued dealing 
chiefly with uses, outturn and market value of more important species 
found in the State Forests. During the year information has been 
collected on six other species and the Bulletins we now in course of being 
compiled, 

A very successful experiment was carried out to introduce Heritiera 
minor timber from Burma to the Calcutta market, by sending some ten 
tons of converted material and timber in the log from the Bassein 
Division as a trial consignment, It sold for exceptionally good pr 
owing to the luble, so that in future there should be no 
difeulty in disposing of this timber on the Indian market. 

Gums, resins and oleo-resins.—The Boswellia serrata gum- 
resin enquiry was pushed forward a step by an experiment carried out 
in Nimar by Mr. Benskin, Aw momist, ‘The 
difficulty in the past has been in finding the best method of tapping the 
trees, He selected sample plots in various localities, totalling to 49°2 
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acres in all, and tapped all trees of over 24” girth, ‘he yield per tree 
per mouth worked out as follows:— 


Ibs 
Agidh SY es ie ey eel 
30" girth ik Root Seer 7: 
Bor githaudover,  . ee eT 


Avenige 





Luu working seuson of five months a tree would therefore yield 3 Lbs, 
As an example of outturn it may be stated that the East Khandesh 
Division alone reports 11,000,000 mature trees, so that the total amount, 
available of this gun-resin is considerable, Samples of the gum-resin 
wore treated in a specially designed still in the laboratory at Dehra Dun, 
and swmples of the turpentine, essential oil and rosin submitted to the 
Imperial Iustitute, Loudon, the reports on which are awaited with 
interest. 





During May, June and part of July 1913, the Forest Ecouomist 
helped the Divisional Forest Officer, Naini ‘Tal, to design and erect the 
new Government ‘Turpentine and Rosin Factory at Bhowali. The 
distillery is uow in full working order. In January and again in June 
1914 the Chemical Adviser and the writer again visited the distillery 
to standardise the uew plant when working with stored and fresh rude 
resin respectively and propared notes for the guidance of the Local 
Officers on the results of their investigation. 

An enquiry into the uses, outturn and market value of Melanorrliea 
silata was carried out by Mr. Benskin, Assistant to the Vorest 
Economist, and a note prepared for publication on the subject. 


Solvent and steam extraction of rosin and turpentine 
trom Pinus longifolia timber.—An interesting experiment was 
curried out by sending home 100 Ibs. of Pinus longifolia branch and 
stem wood to ascertain the yield of turpentine and rosin, when worked 
on a commercial scale, ‘The idea underlying this experiment was to 
find « use for the timber which grows in the Almora District of the 
United Provinces and which owing to its twisted nature is valueless 
for timber, ‘The wood was sent to a large Sheffield firm, the report was 
on the whole satisfactory, the yield of turpentine by action of steam 
on chipped wood being 8° per cont. while the yield of rosin extracted 
with the help of a solvent amounted to 12 per cent. A preliminary 
note has since been prepared showing a profit and Joss amount on such, 
an undertaking, which shows that the subject is worthy of further 
consideration, 


Cement barrels.—Some 14 species of timber were sent home in 
the log at the instigation of a Bombay firm to be tested for cement 
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harrels, with the result that the following were reported on as being 
cuninently suitable and superior to the Swedish aud Norwegian timber 
used for the purpose -— 
(1) Stephegyne parvifolia, (2) Succopetalum tomentorum, (3) 
Sterculia urens, (4) Grewia liliwfolia, (6) Adina cordifolia, 
(6) Albizeia odoratissima, 

Fibres.—Several maunds of Heliteres Lsora fibre were seut tv a 
Duudeo firm from three divisious of the Gentral Provinees. ‘The reports 
ou this fibre varied considerably, it being valued ut anything from £7 
to £14 per tou, An offer way made for a fairly large consignment at 
£7 per tou, Lob, Glasgow, which was uot accepted, Until a better 
method of preparing this fibre can be discovered it will be difficult to 
phuce it on the market. 

Paving blocks.—An enquiry was stunted during the yeur and is 
now in progress to utilize the waste ends resulting from the conversion 











of sil sleepers by cutting such waste pieces up into paving blocks, Ln 
thiy connection arrangements have been made to supply the Chief 
Mugineer, Calcutta Corporation, with 50 tons of prepared blocks, free 





of cost, with which to lay a portion of a road as au experiment. A 
similar amount of paving block timber of Xylia dolabriformis trom 
Kanara will also be supplied, after treatment in a Creosote vil, to the 
Bombay Municipality for experimental purposes. 

Woods for railway wagons.—Sumples of Terminalia lumen- 
tosa, Terminalia paniculata and Lagerstramia microcarya were sent 
the Superintendent, Carriage and Wagon Works, Ajmer, to be tested 
for wagon bottoms and doors. ‘The former was found suitable for doors, 
hut none were pronounced suitable for the bottom of ballast trucks. 

Economic and wood museums. \ considerable umber of 
specimens were added to the museums, amongst others a fine collection 
of New Zealand woods. ‘The collection of lunge specimen planks was 
culuxged by the addition of several fine examples. During the year 
a huge number of timber specimens and also specimens of other forest 
products such us seeds, fruits and fibres, ete, have been supplied by 
this office to private firms, individuals and institutions, ete., in India, 
Kugland, Australia and America 

A large number of specimens were received from the Conservutors 
of Forests in the various provinees for the Research Lastitute Museums, 
and for the experimental purposes. 
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ZOOLOGY. 





1.—GENERAL ZOOLOGY AND PHYSICAL ANTHROPOLOGY. 
by 


N. ANNANDALE, D.So., nre., 
Superintendent, Indian Museus, Zootogieal and Anthropological Su 





Introduction, 


‘This report, like that of last year, deals primarily with zoological 
work undertaken in the Zoological and Anthropological Section of the 
Tudian Museum, but for the first time I have included notes on anthro- 
pometrical investigations, hecase it is the fist year, at any rate since 
the institution of these reports, that work of the kind has been attempted 
in the Museum. Zoological work with a direct bearing on the fauna 
of India that has been undertaken elsewhere is dealt with briefly, 
so far as published results are concerned, in the note prefixed to 
Dr. Chaudhuri’s list of publications on page 134. 








Centenary of the Indian Museum. 


‘The Indian Museum, in which zoology has always taken a very 
prominent place, has this year celebrated the centenary of its foundation 
by the Asiatic Society of Bengal, to which we owe ultimately most of 
the scientifie departments in India, A special exhibition was instituted 
by the different sections in honour of the event, and among the zoological 
exhibits were displayed representative collections of the deep-sea ani- 
mals dredged in Indian seas by the R,ILM.S. “Investigator,” of the 
freshwater invertebrates recently discovered by officers and correspond- 
ents of the Indian Museum, and of those of the Sea of Galilee obtained 
on a special expedition by myself. Mxhibits illustrating the biology 
of insects, the taxonomy of Indian Diptera and the fisheries of Bengal 
were also prepared, the last two by Mx, E. Brunetti and Mr. ‘T, Southwell, 
Deputy Director of Fisheries, Bengal, and an Honorary Assistant in the 
Museum, Other zoological and anthropological exhibits included a series 
of the fauna of the Abor country, and one of photographs of the Abors 
themselves taken by Mr, 8, W. Kemp of the Museum and Mr, J, Coggin 
Brown of the Geological Survey. Last, but not least, in interest 
amongst the exhibits of the section were a large number of zoological 
drawings by the artists of the Museum and the Marine Survey, Babus 
A. ©. Chowdhury. D. N, Bagchi and 8. 0, Mondul, 
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The First Indian Scionce Congress, 


The first meeting of the Indian Soience Congress was held in Cal- 
cutta at the same time as the celebration of the Museum Centenary and 
was attended by roologists from Madras, Lahore and Bombay as well as 
residents naturalists. Several interesting zoalugieal papers read 
and discussed. ‘The date on which the Congress opened was the 10th 
anniversary of the foundation of the Asiatic Society. 











Zooroctoa, Work or rim Museu, 


Collection. 





‘The re-arrangement of the collections of aquatic invertebrates 
referred to in last year’s report has greatly facilitated reference and has 
rendered comparatively easy a considerable amount of research that 
could not previously have been undertaken without great labour, Similar 
work is now in progress on the collection of Molluscs. 


Among numerous additions to the zoological collection as a whole 
‘the most importance are the following :— 


(a) The specimens obtained in the Chilka Take by members of 
the staff. 

(b) The marine specimens received from the Surgeon-Naturalist, 
Indian Marine Survey. 


(c) A collection of mammal skins received from the Bombay 
Natural History Society in accordance with an agreement 
made by that Society with the Government of India. 

(@) Collections, mostly of freshwater invertebrates, from Kashmir 
presented by Colonel F, Smith, R.A.M.C., ond by 
‘Messrs. U. 8. Middlemiss and H. T.. Bion of the Geological 
Survey of India. 

(¢) Helminthes, chiefly tapeworms and nematodes, presented by 
Mr. 'P, Southwell or obtained by him from animals that 
died in the Calcutta Zoological Gardens and were presented 
by the Committee of Management, 

(f) Collections, mainly of invertebrates and Batrachia, from the 
hills of Ceylon made by Mr. 8. W. Kemp while on leave 
and presented by him. 





Mr. F. H., Gravely, Assistant Superintendent, submits the following 
report on the etomological collections. Tt covers only the periad of the 
financial year 1918-14, 
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“Scorpionidea.—Dr. K. Kraepelin of Hamburg has finished his 
work on the specimens of this group ani has retuned them to us. 


Chernotidea.—Mr. 1. Ellingsen’s paper on our collection has now 
been published in the ‘Records,’ 


Aranow.—The spiders of the Abor Expedition are still with 
Dr. Nathan Banks in America, 


Phalangidea.—Dr. 0. Roewer* continues to determine at Bremen 
all Phalangids added to our collection. ‘The Abor collection has been 
reovived back from him during the year. 

Acari.—We have consed for the present to collect ticks from ordinary 
domestic animals in Bengal, as we no longer find anything fresh among 
them, Consequently very few ticks have been collected during the year. 
‘We are, however, still in communication with Prof. G. Nuttall and 
Mr. 0. Waiburton of Cambridge. 

Thysanura.—Dr. P. Silvestri is still working at this order for us, 
but no fresh material has been sent to him since his recent prolonged 
absence from his Inboratory in Italy. 

Collembola.—Dr. G. IH. Carpenter still has in Dublin the Collem- 
bola of the Abor Expedition. 

Orthoptera.—Dr. Malcolm Burr is still working on our Dermap- 
tera, in England. Dr. E. Giglio-Tos of Cagliari has reported on the 
Mantide and Phasmide of the Abor Expedition, but has not yet returned 
the material. Mr. TH. S. Leigh still has the material sent to him at 
‘Manchester some time ago. Dr. J. LL. Hancock of Chicago has returned 
the Tettiginw of the Abor Expedition and now has the rest of our 
material in this group. Dr. A. Griffini of Milan has worked out the 
whole of our collection of Gryllacrinm and Stenopelmatine and has 
returned the material to us. 

Tormitide.—Nothing has beon sent to Prof. Silvestri for some 
length of time, owing to his absence from home, and we have arranged 
for Father J. Assmuth of Bombay to examine our Termitidm, Since 
his return Prof, Silvestri has desoribed several new species from the 
material previously sent him, 

Mallophaga.—Prof. V. L. Kellogg of California has sent in a 
report on our collection, but has not yet returned the material. 

Odonata.—Dr. F. F. Laidlaw has returned the dragon-flies of the 
Abor Expedition, Prof. J. G, Necdham of Ithaca, United States of 
‘America, informs us that he is sending on to Dr. Laidlaw all the dragon- 
flies we sont him some time ago. We are getting the rest of the collection 
of dragon-flies packed up so that it may go to Dr. Laidlaw as soon as 
possible. 











* Tis report was of course writtan before the outbreak of war, 
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Neuroptera (sensu lato).—Nothing more has been received from 
Prof. J. G. Needham. Dr, Nathan Banks has returned the Neuroptera 
of the Abor Expedition. 


‘Trichoptera.—Nothing more has been received from Dr, C. Botten, 


Hymenoptera.—Col. 0, G. Nurse, Bury St, Edmunds, has reported 
upon the wasps of the Abor Expedition, Dr. 8. A. Rohwer of Washi 
ton, Dr. W. M, Wheeler of Boston and Mr. Claudo Morley aro still 
working for us, and Mr. Morley recently returned a number of speoimens. 





Coleoptera.—My catalogue of the Passalide in the collection is 
still in the press. During my absence in Europe I was able to extend my 
investigations considerably and to make a number of important additions 
to the collection, which is now a remarkably complete one as regards 
Oriental species and Indo-Australian genera. 





Herr H. E. von Krekich-Strassoldo of ‘Trieste has returned our 
Anthicidw after identifying them and has added several new species to 
the collection, Herr H. Wichmann of Waidhofen, Austria, has returned 
the Ipidw of the Abor Expedition with a report upon them; and Herr 
H. Bickhardt of Cassel has finished our Histeride and has returned the 
collection, Mr. G. J. Arrow of the British Museum, Dr. Joseph Gillett 
of Brussels, Dr, W. Horn of Berlin, M. A. Grouvelle of Paris, Dr. Max 
Bernhauer of Griimburg, M. P. Lesne of Paris, Herr 8. Schenkling of 
Berlin, Mr. W. Croighton-Wellman of New Orleans, Herr F. Borchmann 
of Hamburg, Mr. §. Maulik of Cambridge, Messrs. C. J. Gahan and 
G. A. K. Marshall of the British Museum, Dr, H. Kolbe of Berlin, Dr. 
A, @Orchymont of Menin, Belgium, and Herr W. Wagner of Berlin 
are still working on our collections. ‘The remainder of our Apionie have 
now been sent to the last-named specialist. In addition we have sent the 
remainder of our Ipide to London to Col, F. Winn-Sampson; our 
Opatrine to Mr. K. G. Blair of the British Museum; the Dytiscide of 
the Abor Expedition and all our Gyrinide to Dr. K, Aliwarth of Berlin: 
specimens of genus Sagra to Dr. H. Kuntzen in Berlin; and specimens 
of the genus Helota to Dr, C. Ritsema of Leyden. The Helotw have 
already been received back named. Herr H. Gebien of Hamburg, under 
whom T was sent to study Tenebrionide, has named a number of speci- 
mens of this family for us and has given me invaluable assistance with 
the Abor collection of the family, T am still working on the material. 


Lepidoptera.—Captain W. Hf. Evans, R.E., has again worked on 
our butterflies during a visit to Calcutta. Both he and Colonel H. Tytler 
have presented us with a number of specimens during the year. Some 
of the Bornean Lycenide lent to Mr. J. C. Moulton were unfortunately 
lost in the post on their return from London. ‘The valuable collection 
of moths purchased from Mr. E. H. Green, late Government Entomologist, 
Ceylon, and referred to in Inst year’s annual report, forms a most useful 

x 
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addition to our collection of Lepidoptera. Tt contains specimens of 635 
genera and 1,790 species. 


Diptera,—My. B. Brunetti, Dr. J. J. Kietier of Bitsche, Dr. B. 
Lichwardt of Berlin and Prof, M. Bezai of ‘urin are continuing their 
work on our flies. Of the two families dealt with by Dr. Lichwardt, one, 
the Nemestrinide, has been returned; Miss G. Ricardo of London hai 
roturned the rest of the Tabanidw sent her; and Prof, P. Speiser of Labes, 
Germany, informs us that he has at last sent off the Diptera Pupipara, 
but they have not yet reached us. Mr. F, W. Edwards of the British 
Museum has identified all our unnamed mosquitoes during the year, and 
Mr. 8. P. Agharkar of Bombay has described some Blepharoceride, 
mostly larvee, recently collected in Kashmir by Mr. H. L, Bion of the 
Geological Survey of India, 


Thysanoptera,—Mr. R. 8, Bagnall of Oxford is still working on 
the Thrips we have sent him, 





Aphaniptera.—Hon. Chas, Rothschild of London is again work. 
ing on our fleas. 


Hemiptera.—Mr. Rothschild has returned the Polyctonidew we sent 
him. Mr. E, A. Andrews of the Indian ‘Toa Association is working on 
the Pentatomide of the Abor Expedition. Dr. P. Van der Goot of 
Salaliga, Java, and Mr. W. IL. Distont of London are still working on 
material sent to them. Our specimens of Tingide and Octherus are 
being sent to Dr. G. Horvath at Buda-Pesth.” 


Public Galleries. 

The question of the re-arrangement of the zoological galleries has 

received much attention from myself, Mr. Kemp and Mr. Gravely, and 

the last has done a gront deal to improve the entomological gallery, in 

which he has set up new or practically new exhibits illustrating biological 
problems such as variation, secondary sexual characters, ete, 


In the other zoological galleries lack of funds still renders a completo 
rearrangement. impossible, but we are not without hope that something 
radical may be done next year in tho invertebrate gallery. As a prelimi- 
nary measure great improvements have been made in the lighting and 
ventilation by the Public Works Department, and these are probably 
better now than in any other gallery in the Museum. ‘The cost of the 
alterations has been met from the contribution grant made by the 
Government of India in 1904 and augmented in 1906, 


In the large mammal gallery several fresh specimens have been 
mounted, in particular a four-horned domestic sheep from Nepal remark- 
able for its resemblance to certain breeds found in the islands of north- 
western Europe. 
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In the bird gallery the old specimens of eight common species have 
been replaced by fresh ones, 

In the reptile gallery additional specimens of the edible turtle (present 
ed by Mr. W. 8. Adie, 1.0.8.), and of the gharial (presented by 
Messrs. D. N. Biswas & Co.) have been set up. 

As was explained in last year’s report, the services of Mr, O. A. Paiva 
were again placed at the disposal of the Trustees and it was arranged that 
he should act primarily as assistant in the entomologieal laboratory, but 
should also conduct visitors round the zoological gallexies at certain times, 
As a preliminary measure notices were placed in prominent positions at 
the entrance to the Museum stating that he would be permitted to do so 
on Pridays, if applications were made to the gate olerk. ‘There has, 
however, been literally no demand for his services in this dixection, 








Field-work. 


‘With the approval of the Trustees, it has been arranged that in future 
the field-work of the Zoological and Anthropological Section of the Indian 
Museum (until it is merged in that of the proposed Zoological Survey) 
shall be directed annually in the main either towards a definite aren or 
a definite piece of research. Since the revival of this branch of work in 
connection with the Museum some eight years ago it has been necessary 
in the first place to render ourselves acquainted in a general way with 
the fauna of different districts as it exists in the field, but now that this 
preliminary work has been carried out it has become possible to regulate 
our investigations in a more soientific manner and to work along definite 
lines in so doing, 

‘The first scheme organized under the new system is an intensive 
faunistic stndy of the Ohilka Lake in Orissa and the Ganjam district of 
Madras, which offers peculiar facilities for the study of a brackish-water 
fauna, We have already accomplished a considerable amount of work 
in this direction and hope that, s0 far as the field-work is concerned. our 
task will be accomplished by the end of 1914, 








Research. 


A considerable part of the time devoted to research by Mr. Kemp and 
myself during the year has been connected directly or indirectly with our 
survey of the Ohilia Lake. 

Mr, Kemp has also brought to a conclusion his investigations of the 
anatomy of Typhloperipatus williamsoni, the Peripatus found by him 
in the foothills of the Eastern Himalayas during the Abor Expedition, 

T have continued my own researches on freshwater sponges and in 
particular on those of tropical Africa, whence Dr. W. Michaelsen of 
Tramburg has sent me a valuable collection for study, and on those of the 
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Jordan system, In order to understand the origin and distribution of 
the Indian forms collections from both these regions must be examined 
with particular care, 

Dr. B, L, Chaudhuri, who has recently received from the University 
of Edinburgh the degree of Doctor of Science for his ichthyological work 
in Calcutta, has continued his investigations into the freshwater fish of 
Northern India and has nearly completed a report on those of the Chilka 
Lake. 

‘Mr. F. H. Gravely, since his return from study leave in Germaiy, 
has completed his monograph on the Passalid beetles of the Oriental 
Region, which will be published shortly. ‘The great assistance given him 
by entomologists in Hamburg and Berlin, and more particnlarly by 
Herr Hans Grebion of the former city, must be acknowledged with due 
gratitude. 

‘Mr. Brunotti still works, so far as his private engagements permit, 
at the Diptera in our collection; he has in hand for the “Fauna of 
British India” series a second volume on that group of insects and has 
nearly completed a catalogue of the Nematocern of the Oriental Region 
which should be of the grentest use to students of these flies, 

Captain R, B. Seymour Sowell, Surgeon-Naturalist, Indian Marine 
Survey, has, while in Caloutta, continued his work on the Copepods of 
Tndinn Seas. On the “Investigator” he has introduced new types of 
nots which have proved useful in the capture of mid-water crustacea 
and other animals, 

Mr, T, Southwell, Deputy Director of Fisheries, Bengal, has worked 
in our laboratory, whenever his strictly economical duties have permitted, 
on Indian Cestodes and Trematodes and has already published two papers 
in the “Records of the Indian Museum.” 

Major P. Wall, I.M.S., while on leave spent somo weeks in the Tndian 
Museum studying the collection of snakes, in which he was kind enough 
to identify all the unnamed specimens. 


Lecture Scheme. 


At fe request of the Government of Bengal, acting at the suggestion 
of the Government of India, the Museum has agreed to organize in future 
two series of popular lectures annually, a general miscellaneous course 
in the oold weather and a slightly more technical one during the “rains.”” 
‘The first general course was delivered by officers attached to different 
sections of the Museum in November and December 1913 and January 
1914. Two of the leotnres were zoological, one on “The Freshwater 
Fishes of Bengal” (in Bengali) by Dr. B. L. Chandhuri and one on 
“Sponges as Living Animals” by myself. The summer course this 
year has been given by Mr. T. H. Gravely and has dealt with the Insects 
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ind Spiders of Culeutta.” Both couves have been well attended by 
the general public, 


Proposed Zoological Survey of India, 


Proposals, with which this Board has expressed itself as in general 
agreement, have been submitted by the ‘Trustees of the Indian Museum 
to the Government of India for the recognition of a Zoological Survey 
similar in character to the Botanical Survey of India aud based on the 
existing Zoological aud Authropological Section of the Indian Museum, 
‘Tho Government of India have expressed its approval of these proposals, 
which will shortly be submitted to the Secretary of State, As u misunder- 
standing has arisen among some private naturalists in Iudia as to 
the scope and functions of the proposed Survey I take this opportunity 
to point out that, should it receive the sanction of the Secretary of State 
in its present form, the Trustees’ scheme involves no interference of wn 
kind with individual work or with that of private societies, The object 
of the proposal is merely to give the science of zoology an official position 
comparable to that which hotany and geology alzeady possess, anid to place 
directly at the disposal of the Government of India the services of the 
zoological staff now employed by the Trustees in a somewhat indefinite 
status. At present there is no officer whose duty it is to maintain the 
interests of zoology and zoologists with the Imperial Government, and 
there is no zoologist whom Government can consult officially as to pro- 
lems of « general zoological nature that may arise in India. 








AnrnroromernicaL Worn. 


For some years past I have had in contemplation the institution of 
anthropometrical investigations on the people of Calcutta, but adminis- 
trative and scientific duties connected with zoology have prevented this 
until within the last few months, I have now commenced, with the 
help of Messrs. Hodgart and Caunter, Zoological Collector and Gallery 
Assistant respectively, to measure a large series of Anglo-Tudian 
‘men—to use the term Anglo-Indian in its official sense—with a view 
to ascertain (1) whether there is any greater variation in a race 
known to be of mixed origin than in many races of which the origin is 
unknown, and (2) whether measurements, accompanied by observations 
on colour, ete., throw any real light on the petcentages or nature of 
racial admixture. So far, the work has been largely of an experimental 
nature, but over 100 individuals have been examined. 





Memoirs” 


‘The Asiatic Society of Bengol is ubout to publish in its 
the results of anthropometrical investigations made in the Abor country 
by Messrs. 8, W. Kemp and J. Coggin Brown in the course of the expedi- 
tion of 1911-1912. a 
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Last or Pusticarioxs ox Ixpran Zoouocy. 


‘The following list of books, memoirs, eto., that have a direct bearing 
on Indien and were published between the months of August 
1913 and July 1914 has been drawn up as usual by Dr. B. L. Chaudhuri, 

‘The list includes several lengthy and important works of a general 
uature, in particular Dr. E, H. Hankin’s “ Animal Flight,” in which is 
included an account of many observations made in India, and “A Text 
Book of Medical Entomology” by Captain W. H. Patton and Captain 
F. W. Cragg of the Indian Medical Service; doubtless this work will 
be noticed more fully in the report on economic entomology. 

Of faunistic work carried out and published in India the most compre- 
hensive is Mr. 8. W. Kemp’s monograph on the Indo-Pacific Stomatopod 
Crustacea. Notice may also be directed to a volume on the Orthopterous 
family Acridiidw written in London by the late Mr. W. F. Kirby and 
published in the “Fauna of British India,” and to a series of short 
papers embodying investigations connected by the survey of the mam 
shay Natural 
History Society. ‘The scientific results of this survey are being worked 
out in London. 

Five parts of the special volume of the “Records of the Indian 
Museum ” which deals with the zoological results of the Abor Expedi- 
tion of 1911-1912, have been published, including thirty-five papers by 
a number of authors of different nationalities, several of whom have 
carried out their investigations in this country. 

Professor R. Kochler’s account of the Spatangoid Sea-Urchins is the 
seventh part that he has contributed (in several instances in collaboration 
with his colleague in the University of Lyons, Professor 0. Vaney) to 
the catalogue of the Echinoderma in the collection of the Indian 
Museum. 

















Genera. 


Awwanpate, N. . . The African element in the Freshwater Fauna of 
British India. ([X* Congr. Intern. Zool., 
578.) 

« Catalogue of the Exhibition prepared in comnec- 
tion with the Centenary Celebrations of the 
Indian Museum Zoological Experts. 

Awwanpate, N., & The Fauna of the Limestone caves of Burma and 


Gravetx, F. H. the Malay Peninsula. (Journ. Asi. Soc. Beng., 
ix, 329.) 
Fever, F.0.F. — . Ficld-observations on the Enemies of Butterflies 


in Ceylon. (Proc. Zool. Soc. Lond., 1913, 
613.) 
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Hayxis, EH. . — . Animal Flight. A Record of Observation. 


Kemp, S.W. . — . Preliminary Note on the Zoological Results of the 
Abor Expedition on the North-East Frontier of 
Assam. ([X* Congr. Intern, Zool., 695.) 
Parrox, W. S., & A Text Book of Medical Entomology. 
Cuage, F. W. 


Suwnut, R. B.S. . Notes on the Biological Work of the R. I. M. 8. 8. 
“ Investigator ” during Survey seasous 1910-11 
and 1911-12. (Journ, Asi. Soc. Beng., ie, 
329.) 


Protozoa. 


Sturuess, J. W. W. A uew Malaria Parasite of Man (Plasmodium 
tenue). (Proc. Royl. Suc., Series B, leeeviii, 
575.) 

Woovovck, H. M. , Further remarks on the Flagellate Parusites of 
Calex, (Zool, Anzeig., ale, 26.) 


Ponrrea. 


Awwanpave,N. . Notes on Freshwater Sponges, XV. (Wee. Ind. 
Mus., iz, 237.) 


i» ++ Some Sponges commonly associated with Uysters 
and Mussels in Madras Harbour and the Chilkw 
Lake. (Ibid., 2, 149.) 


Conenrerers. 


Acuaucan, 8, PB. . Further Notes on the Habits and Distribution of 
Limnocnida indica. (Rec. Ind. Mus., it, 247.) 


Muxox, E.R... Noto on the Genus Anactinia. (Ibid., 2, 2/1.) 
. Preliminary Note on the Metamorphosis of Zoan- 
thella, (Ibid., 2, 212.) 
Ecarxopenuata. 


Bourorp, TL... A Note on certain Ophiuroids in the Indien 
Museum. (Rec. Ind. Mus., iz, 219.) 
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Korman, D. BR. 


Pearsow, J. 


Gravuny, F. H. 


Puts, L. « 


Sovrnwexn, T. . 


Sxeruenson, J. . 





Sreware, 


+ An Account of the Echinoidea of the Indian 
Museum. (Echinoiderma of the Indian 
Museum, Part viti.) 

« Change of name in an Indian Genus of Echi- 
noidea. (Reo. Ind. Mus., #, 213.) 

« Notes on the Holothuroidia of the Indian Qoeun. 
(Spolia Zeylan., ie, 49 § 173.) 

« Proposed xe-classification of the Genera Milleria 
and Holuthuria, (Lbid., 163.) 





‘Vermas. 


= Vemnocephalide of the Abor Expedition. 
(Rec. Ind. Mus., viii, 229.) 

« Untersuchungen Zur Fauna Ceylons nach den 
sammlungen. Zwei Ceylonische ‘Temnoce- 
phaliden: (1) Caridinicola indica, Annandale. 
(2) Monodiscus parvus, Plate, u. g., 0. sp- 
(Jenaisch. Zeit. Natur., li, 707.) 

+ On some Indian Cestoda, (Reo. Ind. Mus., iz, 
279.) 

+ Oligochasta of the Abor Expedition, (Zbid., 
viii, 566.) 

+ Studies in Indian Helminthology. (Ibid., 2, 
165.) 

. The Anatomy of Polystomum kachugae, Stewart, 
with Notes on the Genus Polystomum, (Ibid., 
2, 195.) 


Wurrenovss, R.H, , Freshwater Planaria of the Abor Expedition. 


Annanpatz, N. . 


Coumxee, W. EL 


Ken, 8. W. 


(Ibid., viii, 318.) 


Crustacea, 


+ The Indian Barnacles of the Sub-Genus Scalpel 
Tum. (Rec. Ind, Mus., ix, 227.) 


+ On some new Terrestrial Isopods from the Anda- 
man Islands and Southern India, (Zbid., 
207.) 


. An Account of the Crustacea Stomatopoda of the 
Indo-Pacific Region. (Mem. Ind. Mus., iv, 
No. 1.) 





Kner, 8. W. 
Panrsr, B. . 


Swen, R. B.S. 


‘Tarrensau, W. M. . 


Kune, 8. W. 


Exuinesen, E. . 


Rozwar,C.F.. + 


Aqnanxan, 8. P. 


Arvar, T. V. BR. 


+ Illustrations of the Zoology of the R. I. M. 8. 
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“Tnvestigator.” (Ibid., No. 1.) 


+ Decapoda of the Abor Expedition. (Rec. Ind. 


Mus., viti, 289.) 


+ Notes on Crustacea Decapoda in the Indian 


Musoum. (Ibid., 2, 81.) 


+ Decapodi giapponesi del Museo di Milano, (Att, 


del. Soc. Ital. Sci. Nat., liti, 5.) 


+ Notes on the Surface Copepoda of the Gulf of 


Mannar, (Spolia Zeylan., ie, 191.) 


Notes on Plankton from the Ohilka Lake. (Zbid., 
is, 338.) 


+ Some Observations on the development of the 


Copepoda. (LX* Congr. Inter. Zool., 492.) 


Amphipoda of the Abor Expedition. (Rec. /nd. 
Mus., viti, 449.) 


+ Eurther records of Indian Brackish water Mysidee 


with descriptions of a new genus and species. 
(Ibid., 2, 76.) 


OnxcuorHora. 


« Preliminary Note on a New Genus of Onychophora 


from the North-East Frontier of India, 
(Rec. Ind. Mus., is, 241.) 


ARACHNOIDEA. 


» On the Pseudo-Scorpeous of the Indian Museum. 


(Ree. Ind. Mus., #, 1.) 


Opileones of the Abor Expedition. (Rec. Ind. 
‘Mus., visi, 208.) 


Inszera. 


= On a New Species of Blepharocerid Fly from 


Kashmir with a description of some larvie from 
the same locality. (Reo. Ind. Mus., ©, 159.) 


« On the Life-History of Coptosoma oribraria, Fabr. 


(Journ. Bomb. Nat. Hist, Soc., 2ei, 412.) 
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Aavan, T.V.R.. 


Awsanpane, N. . 


Anuow, G. J. 


Assuuru, J. 


Avisors, A. 


Baeans, R. 8. . 


Bass, N. 


Bess, T. BR. 





Buewtox, E. 


» Note on the Life-History of a Phasmid. (Zbid., 
axii, 641,) 

« Adaptation in the habits of a Tabanid fly. (Reo. 
Ind. Mus., iv, 245.) 

« Indian Blood-sucking Midges. (Zbid., ix, 246.) 


= Ou the Ceylonese Species of Ruteline Coleoptera 
belonging to the genus Adoretus. [Ann. Mag. 
Nat. Hist., witi (8th Ser.), 687] 


+ On the Burmese Species of Rutetine Coleoptera 
belonging to the genus Adoretus. (Lbid., wiii, 
504.) 

+ Lamellicornin (Coleoptera) of the Abor Expedi- 
tion. (Rec. Ind, Mus., viii, 191.) 


« Wood-destroying White Ants of the. Bombay 
Presidency. (Journ. Bomb, Nat, Hist., seit, 
372) 

+ Butterflies of the Genus Parnassius in the collec- 
tiou of the Indian Museum, (Reo. Ind. Mus., 
ix, 327.) 

» Brief descriptions of new Thysanoptera. [Ann, 
Mag. Nat. Hist., aii (8th Ser.), 290] 

- Thysanoptera of the Abor Expedition. (Itec. 
Ind. Mus., viii, 191.) 

. Newpteroid Insects of the Abor Expedition and 
fvom Tenasserim. (Ibid., viti, 357.) 

« ‘The common Butterflies of the Plains of India. 
(Journ. Bomb. Nat. Hist., exii, 320 and 517, 
exiti, 73.) 

. Now and interesting Diptera from the Eastern 
Himalayas. (IRec. Ind. Mus., iv, 255.) 

« Diptera of the Abor Expedition. (Zbid., viii, 
149.) 

« Onitical Review of Genera in Culicidae. (bid, 
2, 15.) 

« Limago de UEutermes lacustris de Ceylon. 
(Spotia Zelan., iz, 149.) 

« Butermes hantanae de Ceylon. (Ibid., 155.) 





+ Le Termitogeton wmbilicatus, Hag. de Ceylon. 
(Ann. Soc. Entom., leaniit, 39.) 


Camenox, M. 


Commas, L. C. . 


Chace, PW. 


Distasy, W.L. . 


Keexy, R. V. 


Espero, @. 


Fons, A. 


Guosu, 0. C. 


Giexto-Los, B. . 


Genwi, A. 


+ Deseri 


+ Contributions to a knowledge of 01 


+ Mautide and Phasmi 


+ Gryllacride and_Stenopelm: 


GENERAL ZOOLOGY, 130 





ption of New Species of Staphylinidae from 
India, (Trans. Entom, Soc. Lond., 1913, 626.) 





+ New Species of Indian Grasshoppers. (Journ, 


Bomb. Nat, Hist. Soc., asiti, 172.) 


+ The Comparative Anatomy of the proboscis in the 


Blood-sucking Musoide. [Soien. Memr. Offic. 
Med. Sanit, Depart. Gov, Ind, No. 60 (New 
Series).] 








chota. (Ann. Mag. Nat, Hist., 
283.) 


+ Some additions to the genera and species in 


Homopterous Family Fulgoridas, [Ubid., siti 
(8th Ser.), 409.] 


+ A Bug attacking Sesamum indicum, L, (Bull. 


Entom, Res., iv, 143.) 


+ New and little known Diptera Nematocere from 


Ceylon, [Ann, Mag. Nat, Hist,, #ii (8th Ser.), 
199.) 


+ Now Synonymy in Oriental Culicidw. (Bull. 


Entom. Res., iv, 221.) 


+ On the Oriental Culicid Genus Leicesteria, 


‘Theobald. (Ibid., iv, 255.) 


+ On the varieties of Actias means, Doubld. (Note 


Loyd. Mus., x2av, 132.) 


+ Dipterologische Studien. (Zoologis. Ans. Baus 


liv, 241.) 


+ Quelquesi Fourmis des Indes, du Japon et 


Afrique. (Rev, Suis. Zool., ext, 659.) 


+ Life-Histories of Indian Lepidoptera. (Agri. 


Mem, Ent. Sor., », No. 1.) 


» Life-History of Helicomtees dicaz, Walk. 


(Journ. Bomb, Nat. Hist. Soc., exii, 641.) 
of the Abor Expedition. 
413.) 





(Ree, Ind. Mus., 








ide of the Abor 
Expedition. (Lbid., viii, 329.) 


. Studi Sopra Alcuni Stenopelmatidi Dell’Indian 


Museum di Caleutia, (Atts. Soc, Ital, Se. 
Nat., tii, 5.) 
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Garn, AL 


Gvrnruen, K, 


Hawcoox, JL. « 
Hunn, @. Me. 
Henve-Bazan, J 
Hiner, L. B. 

Houwanex, N. 


Houvuavs, K. . 


Honvarn, G. 


Joun, 0. 


Toxvon, K. 
Kasargone, RB. 8. 


Kerremans, 0. . 
Kinny, W. F. . 


Laviaw, FP... 


Lacuwaxot, B. . 


« Sul Stenopelmatide: Gryllacropsis maguiceps 


» Des 


+e 


ta 


Sopra Alouni Grillacridi ¢ Stenopelmatidi della 
Collesione Pantel, (Atti, Soc. Ital. So, Nat., 
ii, 62.) 





(Walk.). (Wien. Entomolog. Zeit., axaii, 
a7. 


isione di due Nuove Gryllacris Appartenenti 
all'Indian Museum di Calcutta, (Bull. Soo. 
Entom, tal. lv, 131.) 





. Die lebenden Bewohner der Kannender insekten- 


fressenden Pélanze Vepenthes destillalona aut 
Coylon. (Zeitsch, Insek. biolog. Borl., ix, 
198.) 


+ Wotaiginw of the Abur Expedition, (Reo, Ind. 


Mus., viii, 311.) 


- Whe Moths of the Abor Expedition, (Lbid., viii, 


437.) 


« Note sur quelques Syrphides provenaut de Java 


et de l"Inde, (Insecta, 1914, 149.) 


» Identification of Rat-Fleas in Colombo. (Brit. 


Med. Journ., 1914, 85.) 
ermitenstudien (IV). (Konyl. Svons. Vetensk 
Handl., Bnd, 30, No. 2.) 

Boricht der Sektion fiirr Koleopterlogie. (Zool. 

Bot, Gesell, Wien., laiti, 129.) 

tribution geographique des Cimicides et 
Vorigine des Punaises des lite. (IX* Congr. 
Intern, Zool., 294.) 











= Notes on some ‘Termites from Ceylon, (Spolia 


Zeyl., iv, 102.) 
Anthribide of the Abor Expedition, (Rec. 
Ind. Mus., viii, 197.) 


« The Coccidw of Western India. (Journ, Bomb. 


Nat, Hist. Soc., aeiii, 135.) 


« Shenoptera. (Monog. Bupr., vii, tiv, 1", 2, 8°.) 
+ Orthoptern (Acridiidm), (Fauna of British 


India.) 
Odonata of the Abor Expedition, (Reo. Ind. 
Mus., viii, 335.) 


. Nemestrinden aus dem Indian Museum in 


Calcutta. .(Zbid., iz, 333.) 


Mansnan, A. K, 


‘Meyrick, B. 


Morey, 0. 


Norse, 0. G. 


Parton, W. 8. . 


Parrox, W. 8., & 
Craaa, I. W. 


Pro, M. 


Romwer, 8. A. « 
Rornsems, N.C. 
Sonurrmmss, A. 
Srivester, F. 


Swrvrion, C. 
Wueerer, W. M. 


Wireman, H. B. 


Wrrsman, P. 


GENERAL ZOoLoay. ui 


+ On new species of Indian Curculionidae (Part 


I). (Ann, Mag. Nat, Hist., ait (7th Ser.), 
184) 


+ Desoriptions of Indian Micro-Lepidoptera. 


(Journ, Bomb, Nat. Hist, Soc., aeii, 781, and 
eviti, 118.) 


Hymenoptera, Vol. III, Ichneumonide. (Fauna 
of British India.) 


+ Ichneumonidw of the Abor Expedition. (Rec. 


+ Fossores, Diploptera and Chrysid 


+ Deux nouveaux Formic 


Ind. Mus., viii, 328.) 





w of the Abor 
Expeditio 





(Ibid., wviti, 443.) 


‘ulicoides kiefferi, sp. n. A New Indian Blood- 
sucking Midge, (Ind. Journ, Med, Res, 4, 
336.) 


A Now Species of Philematomyia. (Ind. Journ, 
Med. Res., i, 25.) 


On certain Hamatophagous Species of the Genus 
Musca with descriptions of two new species. 
(Ibid., i, 1) 








omus, Lat., de VInde, 
(Bul. Soo, Entom, Fr. viii, 204.) 











+ Tne nouvelle espece de Malacodermes des Indes. 


+ Teuthredinidw (saw. 


(Ree, Ind, Mus., 






199.) 


ies) of the Abor Expedi- 
tion, (Rec. Ind. Mus., viii, 239.) 





+ On three species of Xenopsylla ocourring on Rats 


in India, (Bull, Entom, Res., v, 83.) 


+ Vespidee aus Ceylon, Malacca, Java, Sumatra. 


(Zool. Jahrb., exevii, 253.) 


. Termitide of the Abor Expedition and from 


Tower Burma. (Ree. Ind. Mus., vii, 425.) 


« Tepidoptera Indica, Vol. X. (Completed) 
. Formicide of the Abor Expedition. (Ree, Ind. 


Mus., viti, 233.) 


. Tpiden und Platypodiden of the Ahor Expedition, 


(Ibid., viii, 417.) 


«Coleoptera Adephaga. (Genera Tnsectorwm, 


147 Fase.) 
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‘Movsca. 


Cockenst1, I.D,A.. A new Slug from the Himalaya Mountains, 
(Bull. Amer. Mus, Nat, Hist., easii, 617.) 


Guosn, B. . —« Rathouisiide of the Abor Expedition. (Rec. 
Ind, Mus., viti, 209.) 
» + + On the Reproductive System of Atopos, Simroth, 
(Journ. Proc, Asi. Soo. Beng., «, 111.) 
Govwix-Austex, H, Zonitidw and Helicide (in part) of the Abor 





H. Expedition, (Rec, Ind, Mus., viii, 369.) 

Gun, G.K. . _. Descriptions of new species of Helicoids from the 
Indian Region. (Proc, Malac. Soe., Lond. ai, 
62.) 

Howry, @.M, . . Window-pane Oyster Investigations. (Spotia 
Zoylan., it, 134.) 





Honweus, J. . A preliminary Note on the preponderant factor 
governing the Cyclic Oharacter of the Pearl 
Fisheries of Ceylon and South India, (/X* 
Congr. Intern, Zool., 644.) 

hm» ++ On the ocourrence of the Sinistral form in Shells 

of the Sacred Indien Chauk, Purbinella pyrum, 
Lin., with a preliminary note on the chief local 
races. (Ibid., 648.) 

Prue, A.J... Phe Teeth of Snails. (Jour. Bomb, Nat. Hist. 
So0., aii, 271.) 

Pnestox, H.B. —. Characters of New Land and Freshwater Shells 
from the Naga Hills, Assam, (Proo, Malac, 
Soo., Lond., ei, 19.) 








‘Ponrcara. 


Bomronn, T, 1... Some Salps taken by R. I. M. 8. 8. “ Investiga- 
tor” in the Bay of Bengal and Andaman Sen. 
(Reo. Ind, Mus., i, 243.) 


isn. 


psBravrorr, L. F, . Die Anatomie und Systematische Stellung des 
Genus Kurtus, Bloch. (Morph, Jahrb., alviti, 
391.) 

Cuavouvnr, B. L, . Fish of the Abor Expedition. (eo. Ind. Mus., 
ili, 243.) 


Mrvenen, PF. J. 


Sewen, R. B.S. 


Aynanpatr, Ny. 


Anprorowny, A, F. 
Annenson, TL. G. 


Annanpatr, N. . 


Bourmnaer, G. A. 


N.B. 


‘Kiwwrar, 
Warr, F.. 
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+ Food of Trout (Salmo farin) in Kashmir. (Jour. 
Bomb. Nat, Hist, Sov., sxii, 809.) 


+ Notes on Indian Fish. (Ree, Ind, Mus., #, 131.) 


Aupnmays, 


+ Some new and interesting Batrachia from India, 
Ceylon and Borneo. (Rev, Ind. Mus., ir, 301.) 


Reprites, 


+ Some Notes on the Breeding habits of some Coy 
lon Reptiles. (Spolia Zelun., ix, 144.) 


+ Some herpetological Notes. (Jahrb, Nass, Vor, 
Nat., lvi, 67.) 


« Reptilia of the Abor Expedition. (Rer, Znd. 
‘Mus., vii, 357.) 

+ Some now and interesting Linards, (bit, tr, 
301.) 


+ Phe Indian Geckos of the Genus Gymnadurtytus, 
(Ibid., ia, 301.) 


« A list of the Reptiles obtained by Mr. I, Stevens 
in Upper Assam and the Eastern Himalayas, 
(Reo. Ind. Mus., ie, 837.) 


« Banded Krait (Bungurus fasciatus) in Hyderabad 
State. (Journ, Bomb. Nat. Hist, Soc.. seeiiy 
635.) 

« Anew Snake of the Genus Propidenotus from the 
Bastern Himalayas. (Jbid., xii, 766.) 

+ Dipsadomorphus jollyi—A. new Snake from Baln- 
chistan, (Ibid, axiti, 167.) 

« Remarks to show that the Snake hitherto known 
as Zamensis mucosus has been misplaced and 
should be included in the Genus Zawrys. 
(Thid., axiti, 168.) 

«A popular Treatise on the Common Indian Snakes. 
(Tourn, Bomb. Nat. Hist. Soe., weit, 243, 50, 
and 749; asiii, 34.) 

«Varieties of Hemibungarus nigrescens and 
Hydrophis torquatus. (Tbid., xxii, 638.) 
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Wann, FP... Some New Snakes from the Oriental Region, 
(Ibid., exit, 514,) 
on ++ « Simotes beddomi, Belgr., is same as Simotes theo- 
haldé, Gunther. (Lbid., exit, 170.) 


Bros. 


Baxer, E.0,8. . Indian Pigeons and Doves. 


» ++ The Game Birds of India, Burma and Ceylon. 
(Journ, Bomb, Nat, Hist. Soo., aeii, 219, 427, 
653; and aaii, 1.) 

+ A Note on the Sub-Species of the Spot-Bill Duck, 








Vad is (Ibid, wii, 806.) 

i a . Birds of the Abor Bxpedition, (Teo. Ind. Mus., 
viii, 259.) 

ee . On a Sinall Collection of Birds from the Mishmi 


Hills. (Zbid., i, 261.) 
Brvex, J. 0, . — . Notes and Observations on the Painted Snipe 


(Rostrabela capensis) in Ceylon. [Zbid., i 
(0th Ser.), 627.] 
Donswonmm, P. ‘T, I. Notes on the Vultures found in the neighbourhood 


of Sina and adjacent ranges of the Himalayas. 
[Lbid., ¢ (10th Ser.), 634.) 


« The Himalayan Wood-Owl. (Journ. Bomb, Nat. 
Hist, Soc., wait, 624.) 


Hanniwarox, H, H. . Notes on the Indian ‘Timeliides and their allies. 
(Journ, Bom, Nat, Hist, Soc., axiti, 44.) 





» » A now Swift from Burma. (Ibid., exili, 155.) 
rs » + Notes on the Nidification of some Birds from 
Burma. [Zbid., wi (10th Ser.), 1.] 
Knowear, N.B.. . Great Snipe in South India, (Journ, Bomb. 
Nat. Hist, Soc., aii, 631.) 
Laumwanx, A... Wissenschaftliche Exgebnisse der Reise von 


Dr. Erich Zugmayer in Baluchistan, 
(Abhand. Kornigh, Bayer. Akad., iz, 1.) 
Prrax, C.R.8. ‘The breeding habits of the Brown-backed Indian 
Robin in the Tungles of the Central Provinces. 
(Journ. Bomb. Nat. Hist. Soe., xeii, 796.) 
Swwaranar,B,, . The occurrence of Bank Myna near Madras, 
(Ibid., axiti, 155.) 


GENERAL ZOOLOGY. 145 


Visavanaza, M. K.8.. Grey Quail in Cutch and Kathiawar. (Ibid., 


Awpersoy, K. . 


sii, 630.) 


Masonarra, 


+ A sub-fossil Bat’s Skull from Rodrigues I. 
(Reo. Ind. Mus., ie, 337.) 


Donsworrn, P.T. 1, Notes on some Mammals found in the Simla 


‘Exwns, H. J, 
Hiveston, W. G. 


Kivwnar, N.B. 
Manvers-Surrn, J, 


Pocock, R. I. . 


Powntt, J. E. 


Ryzey, K, V. 


District, (Journ, Bomb, Nat, Hist. Soc., aeii, 
726.) 


+ Notes on some Mammals of Silekim. (Zbi« 
siti, 143,) 

+ A study of Emotional Bxpression in Felis pardus. 
(Ibid., anit, 230.) 

« Striped Weasel in Arakan. (Zbid., eaiii, 146.) 

+ The “Shous” or big horned Deer of Tibet, 
(Journ. Proo, Asi, Beng., a, 117.) 

+ Description of a new species of Goral (Vemorhae- 
dus). (Journ, Bomb, Nat, Hist, Soo., axiii, 
32.) 

+ The Serows, Gorals and ‘Takins of British India 
and the Straits Settlements, (Ibid. aati, 
296.) 

« Notes on the habits of the Small Indian Mun- 
goose. (Journ, Bomb. Nat, Hist. Sov., aeii, 
620.) 

+ Two new species of Spiny-Mice of the Genus 
Leggada trom Coorg. (Zbid., exit, 434.) 

« Ratufa or Giant Squirrels. (Zbid., aeii, 435.) 

+ Punambulus wrougtoni, sp. n. The Coorg 
Tungle Squirrel. (Ibid., aii, 437.) 

« Notes on the Langaurs (Presbytes) of Central and 
Southern India. (Zbid., «aii, 438.) 

« Report on Mammal collection from Kathiawar. 
(Ibid., exit, 464.) 

« Report on Mammal collection from Coorg. 
(Zbid., eet, 486.) 

« Two new varieties of Vandelouria. (Ibid., exit, 
658.) 

. A new sub-species of Millardin. (Ibid., exit, 
659.) 








% 
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Rviex, K.V. . — . Two new sub-speoies of Mungoose. (Ibid., esi, 


Scnwarz, BE. . . On a new Palm-Civet in the Brit 


Sempra, M. . —. A Record Ti 


660.) 

y+ + Funambulus tritineatus, Kel. ‘The Nuwara Eliya 
Ground Squirrel. (Journ, Bomb. Nat. Hist. 
Soo., eati, 661.) 

«+ Soiurus atrodorsalis shanicus, sub sp. n.—North 
Shan States Black-backed Squirrel. (Ibid., 
eaii, 662.) 

» +s Mus cookii, sp. m. A new Field-Mouse from 
Burma, (Ibid., eaii, 663.) 





[Ann, Mag. Nat. Hist., wii (8th Ser.), 289,] 
(Journ, Bomb. Nat, Hist. Soc., 











viii, 144.) 
Tuomas, 0. . —. Note on the Genus Leggada. (Ibid., wai, 
+ Anew Sonioulus from the Mishmi Hills, 
exit, 083.) 


++ New sub-species of Menctes, Dremomys, Pelan- 
rista, Seiuropterus, Millardia and Leggaditla. 
(Ibid, exit, 23.) 


‘Tuomas, 0., & Rytny, A new species of Leggada from Mysore. (Zbid., 


KY. 


aii, 242.) 


Z00LOGY—ROONOMIC. a7 


ZOOLOGY. 





1.—ECONOMIC ZOOLOGY, 





Part Agricultural Entomology. 


zy 


T. BAINBRIGGE FLETCHER, F.L.S., P.ES., F.Z8., 
Imperial Untomotogiat. 


I.—Work at Pusa. 


General work.—Investigation into the life-histories of injurious 
and other insects was continued, the following insects being those of 
which at least complete life-oycles were obtained :— 

Pyrilla aberrans, Alewrodes bergi and A. cite’, Atractomorpha 
crenulata, Bublemma olivacea, Odoiporus longicollis, 
Virachola isocrates, an unidentified Dermestid beetle on 
Stored Wheat, Harpactor costalis, Canthecona furcellata, 
Syntomis cyssea, Taragama siva, Polyocha saccharetla, 
Dolycoris indious, a Psocid on Loranthus. 


Figures of the various stages of most of these insects have been drawn 
and will be utilized for Memoirs on the insects concerned, 

The subject of natural enemies (parasites and predators) of erop- 
pests is of great importance in India and a start is being made to collect 
information on the subject. Special attention has been paid to the 
parasites and hyperparasites of Cotton Bollworms (Harias spp.), of 
Achea melicerta and of Pieris brassicw. Parcels of Harias larva parasi- 
tized by Rhogas lefroyi were sent to the North-West Frontier Province 
and the Punjab to endeavour to assist control of this pest. ‘There is no 
doubt that in the near future such control-methods will be found to be 
applicable in many eases, especially in the case of introduced pests, 
and we are already receiving numerous inguiries from abroad (notably 
America and Italy) regarding parasites of destructive crop-pests, and an 
attempt is being made to procure a parasitized colony of Aleurodes citri 
for export to Florida where this insect has done vast damage to the 
orange industry, In this connection it is of interest to note that an 
apparently identical parasite has also been reared from Aleurodes riciné, 
which occurs commonly on Castor in India, and specimens of the two 
parasites have been sent to Washington for exact determination, as their 
identity, if established, will he of practical importance. 
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Attempts have been made to trace Agrotis ypsilon through the hot 
weather and rains, as it is not known in what stage the insect passes 
this period on the Mokameh Tal, if it is actually present then at all. 
Incidentally, in collecting the larve it was found that they are preyed 
upon extensively by a Carabid beetle (Brosous punctatus). 

The study of insects affecting stored grain was continued by the 
Supernumerary Entomologist, and the life-histories of Zithriostoma 
undulata, Tribolium castanewm (ferrugineum) and Rhizopertha dominica 
have also been worked out by Mr. Nowroji. 

Special attention has also beon paid to the insect pests of paddy 
‘and sugarcane, and large numbers of insects have been bred out and 
their study will be taken up when sufficiently long series are secured both 
from Pusa and the provinces, It may be noted here that paddy stubble, 
collected in the fields at Pusa in February, showed that about forty per 
cont, of the stalks contained borers. 

‘Work on termites has beon continued and determinations of upwards 
of four hundred lots of these insects were received from Professor Nils 
Holmgren, of Stockholm; the identification of this material not only 
increases by some twenty species the list of known Indian forms, but will 
prove of great assistance in the discrimination of the various kinds 
found to do damage and in the writing up of a large accumulation of 
notes on their bionomies and occurrence, Wood treated by various 
processes was examined in February 1914 and some of the pieces of 
powellized wood were found to be attacked by Microtermes obesi 
(anandi); this process is therefore not so infallible as has been 
claimed, Examination of somo of the other series indicated that ex- 
‘emption from attack depends on the variety of the wood itself as well 
as on the method of treatment and in addition to the preferential tastes 
shown by the various species of termites locally prevalent; this point 
scarcely seems to have received proper consideration hitherto and it is 
proposed to initinte further series of experiments. 

Tho greon scale, Cocous viridis (Lecanium viride), which has 
proved such a serious pest of coffee in Ceylon and Southern India, first 
invaded Coorg in 1913 and bids fair to become a serious pest there also. 
In May 1914 I visited Coorg, saw the affected areas and advised the 
planters on the subject. ‘The scale was found to be parasitized to a very 
slight extent by a minute Chaleidid, apparently a species of Coccophagus, 
which has been sent to Washington for exact determination, 

A consignment of Microsporidium polyhedrioum in dead silkworms 
was received from the Government Entomologist, Egypt. ‘This organism 
is said to be effective in the control of Prodenia litura in Egypt, but 
experiments at Pusa, conducted with the help of the Imperial Agricul- 
‘tural Bacteriologist, gave negative results with silkworms and larvee of 
Prodenia litura, 
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Silk-work.—A. multivoltine mongrel xace of mulberry silkworms 
was established after many trials, and this at first yielded silk superior in 
quality and quantity to those of the Bengal multivoltine races, but this 
strain unfortunately began to deteriorate after the fourteenth genera- 
tion and in the sixteenth generation there was practically no difference 
between the mongrel race and the ordinary Bengal multivoltine races. 
Experiments are being continued to try and obtain a stable race. ‘The 
univoltine mulberry silloworm eggs which were sent for cold storage to 
Ramgarh (Naini Tal), Muktesar and Calcutta, gave satisfactory results, 
Six students completed short courses in Eri and Mulbeny Silkworm 
rearing during the year. 

Lac-work.—During the two lac seasons (Uctober and June) at Pusia, 
upwards of 200 ber trees were inoculated and the crop seraped, washed 
and sold. ‘There were no students for either couse and this is doubtless 
due to the fact that practical instructions have been given in the Bulleti 
on ‘The Cultivation of Lac in the Plains of India," of which the 
edition of 1,600 copies was soon exhausted and a second revised edition 
was prepared and issued during the year; a Hindi edition is now in the 
press and an Urdu edition is in preparation, Brood-lue was supplied to 
twelve applicants and answers were sent by correspondence to numerous 
inquirers in various parts of India, ‘The Superintendent of Industries in 
Banganapalle State spent a week at Pusn picking up details of the luc- 
work and was subsequently supplied with seed to commence work on an 
experimental scale, ‘The services of Mr. (. 8, Misra were also requisi« 
tioned by the Karauli State to start and supervise Iuc-eulture in tht 
Stato; he obtained kusumb brood-lne from Rewah, selected the localition 
in Karauli where work was to be commenced and started inoculation 
of the trees selected. After doing this Mr, Misra visited Sind to obtain 
babul brood-lac and to study the methods of propagation practised in 
that District. Collection of Ine specimens by the Forest Officers con- 
tinued throughout the year, the series being, howover, now comploted 
for somo distriots, 

Apiculture.—At Pusa the Inst of the imported Ltaliun queens died 
in July 1913. At that time there were tovo colonies headed by queens 
reared at Pusa and in August a third queen was reared aud fertilized, 
but in the course of the year all the three queens failed and the bees died 
out. ‘The proper fertilization of the queens seems to be at preseut the 
main difficulty in establishing these bees in the plains; the workers seem 
to do well and it is comparatively easy to rear new queens as required, 
Dut these are usually snapped up by inseetivorous birds during their 
marriage-fight or, if they survive this, fertilization does not seem to 
have been sufficiently thorough, as after a few months they commence to 
produce drone-brood only. Experiments have heen continued with the 
Indian bee (Apis indica) and a mill for preparing foundation-wax for 
this bee has been procured, as have also queen-excluders of special size, 
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80 that these bees can now be kept in bar-frame hives under modern 
conditions. A Bulletin on bee-keeping has been prepared and submitted 
for publication, As Apiculture in the plains is still in an experimental 
stage, no regular course of instruction in bee-keeping can be given, but 
entomological students and interested visitors have been given such in- 
formation as they required. 


Insect Survey.—Lhe collections continue in good order and 
numerous additions have been made by specimens collected during 
tours and those sent in by correspondents, Neuroptera were received 
buck named from Mx, N, Banks, Ichneumonidw from Mr. Morley, and 
Orthoptera named by the late W. F. Kirby. ‘The Chaloididw have 
been sent to Dr. L. 0. Howard, of Washington, who has kindly consented 
to have them determined, and the Rutelidw to Mr. G, Arrow for his 
“Fauna” volume on this group. ‘The whole of the collections will be 
placed in one series, in order that the whole of the information avail- 
able concerning any oue species may be available in one place, and this 
work has been commenced, 





I1.—Work in the Provinces, 


All the provinces have now a trained staff comprising one or more 
Entomological Assistants, Madray being the only provinee with its own 
Entomologist. 


In Madras the Decoan grass-hopper work was continued in the Bellary 
District, but the failure of the rains at the commencement of the monsoon 
caused the destruction by drought of the early-sown crops in the area 
attacked so that the control-operations proved abortive on this account, 
‘The Entomological Laboratory fittings and the Insectary at Coimbatore 
were completed during the year and the collection re-arranged in the new 
boxes. A large amount of information on insect pests was amassed and 
much of this was utilised for « book on South Indian insects which was 
written and completed by himself before leaving Madzas. My successor, 
Mr. E. Ballard, who had been Government Entomologist in Nyasaland 
for the preceding two years, joined his new appointment at Coimbatore in 
January 1914 and has since been engaged in familiarising himself with 
the insects of the Madvas Presidency. In Madras a fieldman has been 
employed on special duty on Sericulture in the Kollegal District; he 
has given practical instruction to the mulberry-silkworm rearers and u 
short vernacular leaflet with practical instructions for rearing has been 
prepared. 








In Bombay there axe now only two Entomological Assistants 
employed, one as Lecturer in the Agricultural College at Poona, the other 
in the Northern Division of the Presidency. ‘The third assistant, who was 
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stationed at Dharwar in the Southern Division, has been transferred to the 
Agricultural Section and his post has not been filled. Special attention 


has been paid to the occurrence and control of Schuenobius bipunctifer, 
which is a serious pest of rice, 








In the Central Provinces two Entomological Assistants are employed, 
oue for teaching at the Agricultural College at Nagpur, the other for 
fieldwork and demonstration. ‘The latter made numerous notes on inseet 
pests and exhibited show-cases and lectured and demonstrated eoutrol- 
methods at numerous agricultural shows to audiences aggregating about 
nine thousand cultivators, large numbers of Canthecona furcellata, 
4 Pentatomid Bug predaceous on caterpillars, were bred and liberated 
in cotton and gram fields to check attacks on these crops by caterpillars. 
A little work on silk has also been done; some univoltine Mulberry 
silkworm eggs, received from Italy in October 1918, began to hatch in 
December and the worms which were reared from January to Apri 
throve well and the resultant eggs have been kept in cold storage for the 
next season, 











In the United Provinces, demonstration was made in the Parrukhubad 
District of methods of storing seed potatoes to avoid attack of the potato 
moth (Phthorimaa operculella) whieh is now widely distributed in these 
provinces though as yet it has apparently not reached the Hill Distriets. 
In those provinces also Mv, Akhtar Mohammad Khan has remained on 
special duty in connection with the introduction of eri sills. 





In the Punjab the work done has mainly been on pests of cotton 
and stored grain. Living specimens of Rhogas, a Braconid parasite ot 
the cotton bollworn (Harias), have been supplied from time to time 
from Pusa 


In the North-West Frontier Province one Entomological Assistant 
works under the Agricultural Officer. ‘The sugarcane crop is reported 
as badly infested with borers this year, over 50,000 egg-clusters having 
been picked from one experimental plot of six acres. Gelechia 
yossypiella is stated to have done considerable damage to lust yeas 
cotton crop, but it is observable that late-ripening varieties were attacked 
most severely, local cotton (Gossypium neglectum), which ripens und is 
picked before the middle of October, practically escuping attack. 
Living specimens of Rhogas were supplied from Pusa and set free in 
the cotton-fields of the Agricultural Station at Tarab, but it is doubtful 
whether they have established themselves. A Jussid Bug, attacking 
grape-vines in the vineyards situated in the lower parts of the Peshawar 
Valley, has also been under investigation. 

In Bihar the entomological work has always been done in 


close touch with Pusa and this has been the result of policy rather 
than of the contiguity of the two localities. An account of the more 
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important pests was prepared some three years ago and was issued at the 
tlose of the year under review as a Crop-pest Handbook. ‘The most 
important work undertaken has been the control of Agrotis ypsilon on 
the Mokameh ‘Tal and the storage of potatoes, At Mokameh a regular 
campaign was undertaken and during the season 39,000 caterpillars 
were picked and destroyed on the high lands, whilst 34 traps destroyed 
893,820 moths of which about 41 per cent. were females. On account 
of abnormal flood conditions and other factors, the attack was 
unusually serious, some 5,000 bighas of rabi pulse crops being destroyed. 
A similar campaign was undertaken against the same insect for the 
first time at Colgong and Ghogha, where 21 traps destroyed 43,874 
moths whilst 887,600 caterpillars were handpicked from the high 
lands which were first attacked; the attack, which normally extends over 
an area of 8,000 bighas, was reduced to a nominal damage over about 
20 bighas as a result of the above-mentioned efforts. ‘The storage of seed 
potatoes has of late years presented great difficulties in Bihar, as in 
other provinces, as a result of the introduction into India of the potato 
moth (Pathorimaa operoulella). Storage under dry sand has proved 
fairly effective in the districts south of the Ganges and Govern- 
ment godowns were started at Bihar, Bhagalpur, Colgong and Sabour 
in order to demonstrate the practicability and advantages of this method. 
Storage was done satisfactorily in all these places and the method of 
storage is becoming popular amongst the cultivators and others inter- 
ested. ‘That this method is actually being adopted is shown by the fact 
that at Patna and Bihar in 1913 no fewer than 1,620 persons stored 
122,285 maunds of potatoos under sand, as compared with 16,613 maunds 
stored by 399 persons in 1912, and 8,000 maunds by 200 men in 1911, 
Another pest of stored potatovs in ‘Tirhut is a Tingidid Bug (Recaredus 
sp.) and experiments are being made to find a successful method of 
control, as sand storage is found to induce rotting of the potatoes in 
the damp climate of Tixhut. In Bihar, the rearing of eri silkworms 
at Sabour was more successful during the year under report than in the 
previous season; eggs were distributed to a large number of Zamindars 
and cultivators in the Bhagalpur District, but the usual difficulty was 
found regarding the disposal of cocoons by the rearers on a small scale, 


In Bengal, the entomological stait only includes one collector who 
is employed under the Government Botanist. He was chiefly occupied 
in dealing with pests of rice and also attended the agricultural shows 
at Barasat, Khulna, Suri, Brahmanbaria and Kamarchar, where he 
explained insect-pests and their life-histories and demonstrated the use 
of control methods. 


In Assam the Entomological Assistant only went to his province in 
November 1913 on completion cf his course of training at Pusa and his 
work has therefore only commenced. Rai Bahadur B. C, Basu was 
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placed on special duty during the year for the investigation of the 
possibilities of the local industry. 

In Burma there is one Entomological Assistant, who was chietly 
employed on the collection of information regarding insect-pests of 
rice. 


TII.—Work in Native States. 


In Mysore the entomological work carried out during the year had 
to do chiefly with the investigation of Amseota albistriga, Wlk., and 
Gocous viridis (Lecanium viride), the green scale of colfee which was 
first noticed in Mysore in 1913 and is spreading rapidly throughout the 
coffee districts, 





Tn Travancore the Futomological Assistant first took up his work in 
October 1913 on completion of his course of truining at Pusu and hay 
since been employed especially on work in connection with the common 
crop-pests of Travancore, 


In Baroda the Entomological Assistant gave demonstrations in the 
control of cotton bollworm (Barias) and ‘Tobacco Stem-borer 
(Gnorimoschema heliopa) and other inseot-pests of crops. Some ex- 
periments with lac on babul were also tried successfully. 





In Kashmir no independent entomological work was done, but various 
pests of cotton and other crops were sent in to Pusa for information and 
advice which was given as required, 


1V.—Other Work. 


‘Tho Indian ‘Tea Association employs an Entomologist, Mr. B. A. 
Andrews, the greater part of whose time during the first six months of 
the year was occupied in touring. The same period saw the completion 
of the work of fitting up the laboratory. ‘The bulk of his time has been 
spent on the investigation of the tea Mosquito (Helopeltis theivora) and 
this investigation has led to the discovery of interesting relationships 
between the nature of the soil and the prevalence or otherwise of this 
pest. Extensive experiments are being carried out to discover a means 
of utilizing the knowledge of these relationships for checking this 
insect. Experiments on fumigating for termites and on spraying for 
red spider have been carried out. ‘The systematic rearing of tea-pests 
with a view to the discovery of parasites has been carried on as usual, 
but this year the results have been somewhat disappointing. A very 
gratifying feature of the last twelve months has been the large number 
of applications from planters for advice as to treatment of insect-pests. 
In Southern India also Mr. Anstend, the Planting Expert, has carried 
out observations on the posts of tea, coffee, rubber and other produota, 
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Part II,—Forest Entomology. 


bY 





. F, 0, BEESON, B.A., LT. 
Forest Zoologist. 





Insects of the sal.—(a) he sdl longicorns Bolesthes holoserivea 
and Hoplocerambye spinicornis were kept under observation in Bengal 
and the United Provinces. The appearance of the two species ix 
identical in the larval stages, and the feeding habits are similar, While 
it does not appear possible to assign the annual damage locally to either 
species, it seems probable that spinicornis is the more dangerous pest, 

(b) ‘The life-history of « new platypodid, Diapus furtivus, Samps.,* 
has been worked out in Bengal, where it is intimately connected with 
the dying off of sdi of all ages. Control measures will be attempted 
during 1914, 


(c) The sdl seedling moth-borer, Pammene theristis, Meyr., has been 
found throughout the United Provinces. It appears to be responsible 
for the death of 30 per cent. of seedlings annually. 

(d) The following Ipidw and Platypodidw were found to be common 
sil Vorers in Bengal and the United Provinces; some are recorded from 
India for the first time:—Xyleborus Andrewesi, Bldid. X. laticollis, 
Bldtd. X. parvulus, Bichh. X. perforans, Woll. X, semigranosus, 
Bidid. X. submarginatus, Blaéd, Diapus furtivus, Samps. D, quin- 
quespinatus, Chap. Platypus curtus, Chap. P. solidus, Chap. 

(o) An outbreak of the defoliator Ingura subayicalis, Walk., oceurred 
very generally in the United Provinces and Coutral Provinces sdl area: 
Damage was reported by the Divisional Officers, Haldwani, Gorakhpur, 
and Balaghat. A species of Dasychira was reported to be defoliating in 
Goalpara Division. 

(A) In Mandla Division sd2 saplings were attacked by the bark-cating 
caterpillar Arbela tetraonis, Moore. 

Insects of the teak.—(v) An enquiry into the seasonal history 
and distribution of the bee-hole borer of teak, Duomitus ceramicus, 
Walk., was commenced in Burma during the year. Tt was found that 
the existing account of the life cycle is not applicable throughout 
Burma, as the dates of the stages vary with the locality. It is hoped 
‘that it will be possible to establish experimental areas in Burma in 

In Annals ond Magazine Natural History, Vol. 12, 1913, p. 450452, Colonel Winn 
Sampeon described two new species, Diapus furtious $$ and Diapus mirus.” Tho fild-work, 
tarried out in Bengal Indiontes that the soxes of Diapus furtcue should, be reversed, and that 
Diapis mirusis a Pynougm = Diapus furticus @.—C. F.C. B, 
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which the factors influeuciug the annual ubundauce of the pest eau be 
determined, and in which control measures cau be tested, 


(6) Bee-holes, i.e., cavities in the heartwood, axe produced in poles 
and saplings by the following insects : Es is 





‘Two hepialid moths, one species near to Phassus malabaricum 
(coport also from Madras), three species of longicorn 
deotles and u chrysomelid bettle, Sagra, sp. ‘The species 
of Phassus and one of the longicorns are as important 
economically in young woods as Duomitus veramicus. 

_ (e) Teak boring Ipidw reported during the year aud in 1912 are 

identified as Xyleborus fraternus, Bldid., from ‘Thaungyin and Kutha 

Divisions, and Xyleborus velatus, Stamps., from Thaungyin and 

‘Pharrawaddy Divisions. 

(2) A weevil Alicides, sp., was reported from Ruby Mines Division 
be damaging young saplings. 

Insects of the Toon. life-history of the toon shoot borer, 
Hypsypyla robusta, Moore, has been under investigation throughout 
the year in Dehra, Remedies for the control of the pest in both genora- 
tions in avenues and plantations have been devised for the ensuing 
season. 


Insects of the Chir.—(a) ‘Phe bark bootle attacks in the Chir 
pine regeneration areas in Chakrate, Division in 1912-13 and in Naini ‘Tal 
Division in 1914 were due chiefly to Zomious longifolia, Steb. ‘This 
habit would appear to be new one for the species, as it has not been 
known previously to attack and kill young pine growth. ‘The remedial 
measures curried out in Chakrata were successful. 

(b) The enquiry into the biology of the scale insect Ripersia, sp., 
was continued in Naini Tal Division. ‘The pest is subject to « high 
degree of parasitism which would appear to be utilisable in control 
measures. 

Miscellaneous pests.—(u) From the Sunderbans Division, 
Platypodidwe were reported to be attacking Sundri. ‘The beetle is a 
species of Crossotarsus near to Squamulatus, Chapuis, 

(b) In Thansi Division, growing shoots of Dendrocalamus strictus 
were attacked by a trypetid fly near to Stictaspis ceratina, and by a 
bostrichid heotle Bostrichopsis, sp. 

(c) In Siwalik Division, two species of Trypetide, Chactellipsis 
paradoca, Beasi, and Poecillis judicauda, Bezzi, were bred from growing 
Shoots of Bambusa birmanica, 

(a In Debra Dun, tho Pyralid moth Glyphodes laticostalis was 
found defoliating Holurrhena antidysenterica. 











136 BOARD OF SOLENTIFIO ADVICE FOR INDIA, 1913.14. 


(6) In Cochin State a large weevil Sipalus Iypoorita, Boh., was 
found breeding in Bombag malabaricum, 

(f) From Thansi Division the bostrichid Sixoeylon anaie, Les., was 
reported to be killing off green Shisham saplings, 

(g) ‘Che Ipide found boring into Padouk in the Andamans in 1912 
have been identified as Progenius leviusoulus, Bldid., Progenius 
bidentatus, Motsch., and Xyleborus adumbratus, Blatd. 

(h) Damage by Cockchafer grubs to Deodar seedlings was reported 
from Naini Tal and Kulu Divisions and sdl seedlings from Gorakhpur 
Division. 

(8) Specimens of w lasiocampid larva were sent by the Conservator 
of Forests, Assam, as defolintor of Pinus Khasya in the Khasia and 
Jaintia Hills, 

(j) The Pentatomid bug Ochrophora montana, Dist., was reported 
to attack the seeds of Bambusa Tulda in Prome Division. 

(k) Cossid larvae were collected by Mr. Benskin in Boswellia surrata 
and Anogeissus latifolia in the Central Provinces, boring into the 
heartwood and producing a flow of gum. 








List of Publications on Economic Zoology. 


Assmorn, 8. . « Wood destroying white ants of Bombay Presi- 
dency. (Journ., Bomb, Natl. Hist. Sov., 
XXIL, p. 372.) 

Barvonicar Fuxrourr, Note on Inseots attacking the Paddy Plant. 


ce (Bull. No. 67, Dept. of Agri., Madras.) 
Baroncon Fowromun, List of Insect Pests of Cultivated Plants in 
7. Southern India, (Wote No. 1 of 1913, Dept. 
of Agri, Madras.) 
Burr, B. ©. . —. Note on Potato-moth in the United Provinces. 
(Journ., Dept. of Agri., India, January 
1914.) 


Cuarrensez, N.C. . Note on Ozyrachys tarandus, Fabr. (Indian 
Forester, XL, February 1914, p. 7%6—79.) 


Cuzsuorx, J. . —. Melon Culture in Peshin, Baluchistan, and some 
accounts of the Melon Fly-Pest. (Journ., 
Dopt. of Agri., India, Aprit 1914.) 


De, M,N. . —_. Instructions for rearing Mulberry Silk-worms. 
(Bull, No, 39.) 


Dorr, H, L. . — . A now Insect Pest of Stored Potatoes. (Journ., 
Dept. of Agri., Bihar and Orissa.) 
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Dorr, H, L., & — Crop-Pest Handbook. : . 
Basv, 8. K. ‘Whar and Onan Asa 
Guosn, 0.0. . —. Life-Histories of Butterflies. (Mem. snto.) 
Gove, A.J... Some experiments with Maize stored in Bi 
(Journ., Dept. of Agri., India, January, 1914.) 
Horacausx, Ns —. Termites from British India, (Journ., Bomb. 
Natl, Hist. Soc., XXIL, p, 101.) 
Kavenma, R, . —. Some timbers which resist the attack of termites. 


(Indian Forester, X1, January 1914, p. 23— 
42.) 

Leaflets (in Hindi) on Insect Pests of Cotton and 
Tuar, Gram-pod Borer, and on Sugarcane 
Borer. (Dept. of Agri., Central Provinces.) 


Knanranra, R. « 





Misra, 0, 8. . —. Tho Cultivation of Lac. (Bull, No, 28, 2nd 
edition.) 
y+ + Red spider on Tuto. (Journ., Dept. of Agri., 


India, October 1913.) 
Savacn, R,B, . The Respiratory System of Monophlebus 
Stobbing var. octocaudata. (Bull, Bntomolo- 
gical Research, Vol. V, Pt. 1, April 1914, p. 
4%—47,) 
Sex, PC... Dhan’er Pokn (A Bengali pamphlet on Insect 
Pests of Rice). (Dept. of Agri., Bengal.) 


non + + Inseot Pests and general measures for prevention 
and remedy. (Dept. of Agri., Bengal, Leaflet 

No, 3, 1918.) 
Wrrr, D. 0. . Notes on life-history of | Cyrtotrachelus 


longipes, Fabr, (Indian Forester, XXXIX, 
June 1913, p. 266—272.) 
Woopnouss, B, J., & Further Work against Surface Caterpillars at 
Dorr, H. L. Mokameh in 1912. (Journ. Agri. India, 
October 1913.) 
Woonnovse, B, J., & Surface Caterpillar on Mokameh Tal, ‘Third 
Dorr, H. L. Report, 1912-18. (Journ., Dept. of Agri., 
Bihar and Orissa, Vol, 1, No. 2.) 
‘Woonnouse, E. J., & Potato storage work in Bihar and Orissa, Third 
Dorr, H. L. Report. (Journ., Dept. of Agri., Bihar and 
Orissa.) 
« Eri Silk, (Bull No. 29, 2nd edition.) 
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VETERINARY SCIENCE. 


ax 


MAJOR J. D. BE. HOLMES, O.1L.E., M.A., D.8o., 
Imperial Bocteriologist, Multesar, 


‘The following is a roview of the Research work carried out during 
the year 1918-14 in the Imperial Bacteriological Laboratory, 
Muktosar:— 

Rindorpest—'The experiments as regards the influence of various 
drugs on the course of rinderpest were completed and the results sub. 
1itted for publication, 

Some experiments were made on the effect of hoat on the rinderpest 
immune bodies, and a paper on this subject submitted for publication, 

Surra.—Further experiments on the treatment and transmission 
of Surra were carried out, 

A further attempt was made to carry out an investigation on 
certain questions connected with the transmission of Surra by means 
of biting flies on the Kathgodam-Ranikhet Rond. 

Mr, Meadows, Assistant Bacteriologist, and Mr, Mitter from 
Pusa worked on this subject from the middle of August to the end of 
September 1913, but did not obtain any vesults owing, to the difficulty 
in keeping biting fies alive in captivity. 

Anthrax.—An investigation was made on the immunising effect 
of the simultaneous injection of Anthrax attenuated virus and an 
Anthrax anti-serum; a paper on this subject has recently been submitted 
for publication, 

Many other experiments were made on the preparation of dead 
vaceine. 

Hemorrhagic Sopticemia.—Hxperiments wore made on the 
drug treatment of Hiemorchagic Septicwmia in cattle and the results 
submitted for publication, 

The investigation on the vitality of the Hemorrhagic Septicamia 
organism outside the body was concluded and a paper on the subject 
has been published. 

Kumri.— The investigetion on the etiology of Kumi was continued, 
but no definite results have been arrived at. @ + 

Bursati—The investigation on the etiology and treatment of 
Bursati was continued and the result submitted for publication, 
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A list of Papers published during 1913-14 bearing on Indian diseases. 


Garcer, 


Hnaarp, J, J. 


Hors, J, D. B. 


Howann, @. @. 
Kern, L. J. 
Mirren, 8. N. 


Onrver, EB. W. 


8. HE. 


+ Glanders in Man. (Journ. of Comp. Patho. § 
Thera., Vol, XXVI, p, 223.) 

« Treatment of Canker of the foot of the Horse by 
the internal administration of arsonious acid. 
(Vety. Record, Vol. XXVI, p. 314.) 

. The Curative Treatment of Hemorrhagic Sep- 
tiowmia in Cattle by the Administration of 
Iodine. (Vety. Journ., Vol. 70, No. 263, p. 
27%) 


« A Note on some Interesting Results following the 
internal administration of Arsonie in Canker 
and other Diseases of the Foot in Hor 
(Vety. Journ., Vol. 69, p, 259.) 

+ Further Investigations on questions connected 

ith the economical production of Anti 
(Rinderpest). (Memoir of the Dept. of 
Vety. Ser., Vol. IL, No, 2) 

+ The Curative Treatment of Heemorrhagie Sep- 
ticwmin in cattle by the administration of 
Todine and other notes on Chemiotherapy in 
Rinderpest. and Hemorrhagic Septicwmia, 
(Memoir of the Dept, of Agri., Vety. Ser., Vol. 
II, No. 3.) 

= The Vitality of the Himorrhagio Septicwmia 
Organism outside the hody. (Memoir of the 
Dept. of Agri. Vety. Ser., Vol. 17, No. 4.) 

+ Memoir on “ Bursati”” (Memoir of the Dept. of 
Agri., Vety, Ser., Vol, II, No. 5.) 

. A note on the effect of heat on the Rinderpest 
immune bodies. (Agri. Bull, No.) 
«Anthrax in Blephants. (Vety. Record, Tol. 

XXVI, No, 1308, p. 69.) 

+ Canine Distemper. (Vety. Record, Vol. XXV7, 
p. 138.) 

. Strongylus Clathurtus, Braid. (Pety, Journ. 
Vol. 69, p. 267.) 

= Note on Glanders, (Bull. No. 37 of Dept. of Te 
R. § A. United Provinces.) 

. Note on Rinderpest. (Bull. No. 28 of Dept. of 
TL. R. § A., United Provinces.) 
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‘Turner, G. 


‘Warxer, G. K. 


. The Production of Immunity to Rinderpest. 


(Vety. News, Vol. X, p. 467.) 


. The Treatment of Rinderpest and Hemorrhagic 


Septicamia with permanganate of Potash. 
(Journ, of Comp, Patho, § Thera., Vol. XXV, 
Part 3, p. 186.) 


. The Arsenical ‘Treatment of Surra in Horses. 


Vatrapares, J. FP, , 


Record of four cases, (Journ. of Comp. Patho, 
§ Thera., Vol, XXVI, p. 71.) 


+ Pleuro-Pneumonia of Goats in the Kangra Dis- 


‘trict, Punjab. (Journ, of Comp. Patho, § 
Phora., Vol, XXVIL, p. 68.) 

Equine Biliary Fever in Madras. (Parasitology, 
Vol, VIL, No. 1, p. 88.) 


APPENDIX, 161 


APPENDIX. 


Report on the Scientific and Technical Investigations conducted 
for India at the Imperial Institute during the year ended 30th 
June 1914. 


By 
W. R. DUNSTAN, M.A., LL.D., F.RS., 
Director, Imperial Institue, 


‘The scientific and technical investigations which have been carried 
out at the Imperial Institute for India during the year ended 30th June 
1914 are as follows: 





Cotton.—Twenty samples of cotton from the Punjab, representing 
varieties which have been grown at the Government Experimental Farm 
ut Lyallpur for the last five years, were all of fair quality and would be 
saleable in the United Kingdom. ‘They were valued in Liverpool at 
prices ranging from 54d. to Gd. per Ib, with “middling ” American at 
60d. per Ib. 


Seven samples of American cotton, submitted by the Deputy Director 
of Agriculture in Sind, were of very satisfactory quality and would he 
rmadily saleable at Liverpool; they were valued at prices ranging from 
710d. to 820d. per Ib. with “middling American” at 696d, and 
fully good middling American” at 725d. per Ib, 


‘Thirteon samples of cotton, grown on the Government Experi- 
mental Farm at Akola, Central Provinces, were clean and of very 
satisfactory quality, Most of them were too short, coarse and rough 
to be readily saleable in Liverpool, but three of the specimens (Bani 
TIT and Buri I and II) were of a quality for which there is generally a 
good demand. 

Fibres.—Small consignments of Sida and Urena lobata fibres 
prepared experimentally by the Government Fibre Expert at Dacca, 
were sold by the Imperial Institute in London during the year. ‘The 
fibres were fine, lustrous, and of very good quality. ‘The two consign- 
ments were sold together as one lot at £36 per ton, when “ first native 
marks Oaleutta jute” was quoted at £35 10s. to £36 per ton. ‘The 
merchants who disposed of the consignments stated that the fibres were 
‘tho nearest substitute for Bengal jute that had ever come into the 
market, adding that the spinners who purchased them were most anxious 
to obtain further supplies from India. They expressed the opinion 
that these fibres, if of equal quality to tho present samples, would 
ultimately bring a higher price than “first marks” jute. Commercial 

“ 
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enquiries since received at the Imperial Institute show that considerable 
interest is being taken in these two Indian fibres. 

Rubber.—A sample of Cryptostegia grandiflora hark from the 
Punjab yielded only 20 per cent. of crude dry rubber and 1°37 per cent. 
of caouichouc. If this is a normal amount it would appear that the 
quantity of rubber present in the bark is too small to make its extrac- 
tion remunerative, A sample of small Oryptostegin stems was also 
examined, and found to contain only 0-48 per cent, of caoutchonc, 

‘Two small samples of Castillon rubber from the Bassein Agricul. 
tual Station, Bombay Presidency, were examined. One sample was 
of good quality and was valued at from 2s, to 28, 8d. por Ib, in London, 
with fine hard Para at Be, 10d, per th, and fine plantation Para 2s. 9d. 
to 2s, 10d, yer 1h,; the second sample, though similiar in appearance 10 
the first, was rather soft and deficient in strength, and was considered 
not to be worth more than 1s, 6d. to 1s. 9d. per Ib. 


Food-stuff and fodders—hirty-ono samples of barley 
from the Punjab, obtained hy the Economic Botanist at Lyallpur in the 
couse of his work on the improvement of barley, were examined at the 
Imperial Institute in order to determine their suitability and value for 
malting purposes. Information on the subject of Indian barley, with 
special reference to the uso of the grain for malting purposes, was 
furnished to the Director-General of Commercial Intelligence at Calouttn. 





A sample of Madagascar beans, grown at Natywagon near Mandalay 
under the supervision of the Department of Agriculture from seed 
supplied by the Imperial Institute, was eubmitied for examination. 
Tt had been suggested by the Imperial Institute that if this variety of 
heans could be successfully grown in Burma they would be much more 
remunerative to the producers than the ordinary Burma beans of 
commerce, ‘The sample was of good quality and it was stated by 
merchants that if the standard were maintained the beans would realise 
the ordinary price of Madagascar beans in London, which was £23 per 
ton at the time. A sample of Victoria peas grown experimentally under 
the same conditions was of good quality and worth from £8 to £10 per 
ton in London. A number of samples of native beans from Burma, 
representing the results of selection experiments, were also examined 
in order to determine the amount of prussic acid which they yielded, 
nd further experiments were recommended with a view to the isolation 
of pure races of the beans. 

Information regarding the manufacture and use of compressed fodder 
in various countries was furnished during the year to the Director of 
Agriculture, Bombay. 

‘Twenty-three samples of maize, representing the best varieties market- 
ed in the United Kingdom, were supplied to the Director of Agriculture 
at Mandalay for experimental sowing in Burma, 


APPENDIX, 1 
Tobacco.—A sample of tobacco grown at the Nadiad Government 
Farm, Bombay, appeared to have been well grown and prepared, bul 
‘on account of its bad burning qualities it would not meet with a ready 
sale im the United Kingdom, Such material could only be used for 
blending with other tobaccos in the manufacture of cheap smoking 
mixtures, and for this purpose it would only realise a very low price. 

Essential oils—In continuation of a previous enquiry on Cochin 
Jemon-grass oil, two samples of the oil, stated to have been distilled 
from the red-stemmed and the white-stemmed varieties of lemon-grass 
vespeotively, were examined or the Department of Agriculture in 
Madras. ‘The results indicated (1) that the so-called “ white stemmed 
lemon-grass” is probably not lemon-grass but citronella, and (2) that 
the “ insolubility "” exhibited by some samples of Cochin lemon-grass 
oil is probably due to the distillation being carried too fur. Tt 
was requested that a botanical specimen of the “ white-stemmed 
grass might be forwarded to the Imperial Institute for identification. 

Oils and Oil-seeds.—Nahar seods (Meswa ferrea) from Assam 
were found to yield about 46 per cent, of an oil suitable for soapmaking 
which would be worth £25 to £27 per ton in the United Kingdom 
(July 1913). ‘The residual cake has a bitter flavour, and is believed 
to be poisonous, so that it could probably not be safely used as a feedings 
stuff; the manurial value of the cake is very small. Considered solely 
a a source of oil, however, the whole seeds should be worth £10 to £11 
per ton, and the kernels £17 to £18 per ton, in the United Kingdom, 

‘The results of further technical trials with samples of Rainn seed 
(Amoora Rohituka) and Panang kernels (Calophyllum Inophyllum) 
were reported during the year to the Director of Agriculture in Bengal. 
These results confirmed the previous conclusions that both products 
yield oils suitable for sonpmaking, and information was requested as 10 
the possibility of their shipment to the United Kingdom in commercial 
quantities, 

A small sample of the fruits of Calophyllum tomentosum from South 
Canara was also examined in order to determine the yield of oil from 
the kernels. ‘The sound kernels contained 56°5 per cent. of moisture and 
191 per cent. of oil, equal to a yield of 80'L por cent. of oil from the 
ary kernels, which is less than the amount furnished by other species of 
Calophyllum. No definite conclusions can, however, be drawn from 
the results of the examination of this small sample of fruits which 
arrived in rather bad condition. : ‘ 

Drugs.—Two samples of the flower heads of Artemisia maritima 
wore examined in order to determine whether the material could be 
utilised for the roduction of santonin. Tt was, however, found that 
neither of the samples contained santonin, and it was suggested that 
samples of the flower buds at an earlier stage of development should be 
collected and forwarded to the Imperial Institute for examination. 

ue 
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Burmese lacquer.—Further reports from firms and technical 
chemists who had been camying out practical trials with “Thitsi” 
(Burmese lacquer) were received during the year, and were communi. 
cated to the Forest Economist at Dehra Dun. Certain of the firms 
expressed a desire to obiain trial consignments of the product, and the 
names of exporters of the material in Burma were furnished to them by 
the Imperial Institute, 

Turpentine.—A report was made on a sample of the oleo-resin 
of Pinus longifolia, forwarded from the Imperial Forest Research 
Institute. ‘The composition of the turpentine oil was determined and 
recommendations were made as to the best methods of distilling the oleo- 
resin in order to obtain an oil of good quality. 

Miscellaneous.—In addition to the foregoing reports, informa- 
tion was furnished during the year to Indian Government Departments 
in connection with various technical and commercial matters, including 
the following :— 

The marketing of sandalwood; the manufacture of tanning ox 
tracts in India; the medicinal use of Chaulmoogra oil; the 
chemistry of the roots of Thalictrwm foliolosum; the 
tection of adulterants in beeswax; the cultivation of rice; 
the cultivation of soy beans; the cultivation of Madagasoar 
deans. 


A number of other miscellaneous enquiries relating to Indian matters, 
received from commercial firms and private individuals in India and in 
the United Kingdom, were also dealt with during the year, the subjects 
including foodstufs, bres, tanning materials, oil-seeds and oils, timbers 
and minerals. 

A number of reports on Indian economic products were published 
uring the year in the Bulletin of the Imperial Institute, The princi 
pal materials dealt with included the followin, 

Para rubber, Para rubber seed cake, fish oils and guano, Zruca 
sativa seeds, Calophylium Inophyllum seeds, Mesua ferrea 
seeds, lemon-grass oil, jute, Malachra capitata fibre, Urena 
lobata fibre, Sida fibre, monazite. 

‘Various articles and notices relating to Indian economic products and 
their exploitation were also published during the year including the 
following :-— 

‘The Cultivation and Preparation of Rico, the Cultivation of Cotton, 
‘Mineral Production of Indie, the Tin Resources of India, 
Eucalyptus Cultivation in India, Timbers, Paper-making 
Materials. 
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List of materials received at the Imperial Institute from Government 
Officers in India during the year ended 30th June 1914. 











Ofticor, faterial sent 
‘Material sent, | Sone 
Direstor-General of Commercial Intell Plantain fibre =... 1 
gence, Caloutta. 
Forest Heonomist, Debra Dun + | Banvelti serrata ol 5 2 
Do. do. 1 f| Bonwettia serrata resin |) 2 
Do. ao, «os |Deodarol ss st 1 
Under Scorstary to Government, Bombiy| Castillon rubber) ) 2 
‘Do. Ak fibre, Calotropis wp.) 7 
Direotor of Agriculture, Bombay . Totacee tt 1 
Do. CHNERINE Si eae g(a | 
Diswtor of Agriculture, Contral Pro-| Cotton = 2 | a 
Dinector of Agriculture, Madras. | Grasnolle » . gk 
Boonomic Botanist, Caloutta 1 | Calophyitum fomeniooum'truits — > 1 
late Dor do. S| Artemisia maritima 2 
Beonomle Botanist, Lyallpur S| Burley ieee 
Conservator of Forvats, Travancor’ ‘Schleichera trijuga oil eae 1 
‘Doputy Consorvater of Forests, Coorg + | Sandalwood « Be 1 
Superintendent, Goverament Opiun Morphine wn eo aN leek 





ry, Ghasipr, 








List of Reports made by the Imperial Institute to Government Officers 
in India during the year ended 30th June 1914, 





Oficers to whom Reports were went, 


Dirootor-General of Commoreial Intelligence 
Director of tho Botanical Survey. 


‘Do. ao. pars 
Do. do, 7 
Forest Economist, Deira Dun ‘ 





Porust Chemist, Dehra Dun ‘ 
Under Soeretary to Government, Bombay 





Ditetor of Agieutare, Bengal 
Do. to 
De. ney 
Disetor of Agsatin Bombay 
Bee do. a 4k 
De, oe oat 
Divecton of Agsoultare, Bare 
Do. ti do. . 
De. to. 


Director of Agriculture, Central Provinces 
Director of Agrioulture, Madras’. 
Fibro Expert to Governments of Bengal and 
“Assam. 
Do. oe Js 

Beonole Botan Lyalpar + 

Do. eae 
Conservator of Forests, Punjab E 
Deputy Conservator of Forests, Coorg - 
‘Agent to Government, Mysore’ 








Subjects of Reports, 


« | Barley, 


Rota of Phalictrum olilosum. 
Calophyltuo tomentosnm trata. 
Artemisia maritime, 

‘Thite (2 reports), 

Pinus longifelia cleo-resin, 
Castillon rubber. 

Raina teed. 

Panang kernels. 

Nahar seed. 

Compressed fodder (8 reports). 


| fobacco. 











Abor hills, mosses of the. 5 
‘Adon, flora of : er ga se 
Agra, aorological observatory at | ‘ 
Agricultural Unions and cotton seed di : 
Agrotis ypsiton moth, work against tho... 





Amora Rohituka oll, report on, by the Imperial Tnxtitute 


Annimalai hills, botanical collections from tho 
Andesite in Korea coalfield . 
Andropogon muricatus, seasons for collecting roots uf 
Anthrax, experiments in connection with . 
Anthropometrical work. . y ys 
Antiseptic treatment of timber 9. 0. 
Apicultural work —. 
Asam, botanical work in... 
vm» entomological workin. 6 eg 
» survey work in. er 
Astronomical latitudes, observations of . 
Avotobacter in Indian soils... ee 











Haoteriostoxins in Indian soils 6. 
Halloons, observations of pilot =. se 
Baluchistan, ecbinoids of. « 

Hasloy sample, reported on, by the Tuiporial Institute 





Baroda, entomological work in. 
Basic materials, effects on soil-fertility . 
Bengal, ontomological work in... 
Bihar, entomotogical work in « : ¢ 


Bombay, entomologionl work in... + 


ty geological survey of - 0. 0s 
survey work in. 
Loswelia serrata, investigations into gum-resin of 


hs resin, constants of - - ee 
w wax, constants of ©. 
Buldana secondary triangulation series... 


Burma beans, examined at the Imperial Institute . 
yy botanical work in. ees 
3) entomologieal work in... 
is geological survey of 





Bursatiy investigation on the etiology and treatment of | 


manufacture and chemistry of produets frum 
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Calophyllum oil, report on, by the Imperial Institute 


Cement barrels, timbers suitable for. 
Centenary of the Indian Museum. 
Central India, botanical work in 
+» geological survey of. 
> Provinces, entomological work in 
» om» Geelogioal survey of 
» Burvey work in. 
Chemical investigation of voile 
Chhindwara, geological survey of 
Chills Lake, soological survey of 
Chindwin river, gold of . 
Chir pine, insect pests of the . 











Cloud observations in India. : 
Ooalfiold, Korea, in Central Provinces. 
Cobaltite in Jaipur. 
Coconut palm disoases . . 
Columbite with pitekblonde in Gaya district 
Copperorein Dholpur . s+ 


» in Jaipur. 
Cotton investigations in Conttal Provinoes 


tv samples, reports on, by the Tmperial Tnaitate 


nv seed distribution schemes. 
1) varieties in the Central Provinces 
wilt disuse. 
Cryptottegia grandiflora, auslyain of bask ot 
rubber, analysis of 





D 


Danaito in Jaipur . oe 
Decean Trap, flows of, in Chhindwara, . 
Delhi, botanical collection from.» 
Deodar timber, economic uses of . 
my Yalue and uso of minor produots of 
Dholpur, copper or in. sw 
Dillenia indica fruit, composition of 
Dipterocarpus timber, stain differentiation of 
» identifcation of 
Dungerpur Slate, geological survey of | 





Easter India, botanical exploration in 
Bebinoids of Baluchiston and Tibet. 
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Poe, 
Fibre samples, reports on, by the Imperial Institute ee RL 
Ficus religiosa Intex, preservation of «6 ss ek 
Field work, soologial . . eee 131 
Fish poisons, mineral sliss - . 0. ee wee 
Floras, preparation of forest... ee ee 
Forest floras, preparation of 5 ss. cscs 
» grasses, aoology of 2. eee ae aes. 
»» trees, miscellaneous insect pests of... at sis 208 
Fruit culture in India.) ee ee eR 
@ 
Gangetic Plain, flora of tho Upper... ew we 
Gases of swamp rico solls =. ee ee 
Goya district, Pitchblondo ins. we we ee eB 
wo weno bein. 6 ee ek 
Geoid irregularities, observations of + Spare wag se cag 0) 
Ginning percentage of Indian cottons, composite character of . | ss BL 
Glacial formations in Kashmir. sw Pie ues Ree 00 
i MORE PAGL eA AS ee ie eee 
Gold of Chindwin River, Burma | 1} cette 
» in Seon district, Contral Provinces. 6. 1 6 ee 48 
Granite, Himalayan, of Kashmir... 6 ee ee OF 
Gravity investigations =. se ee ee 
Greon manuring, investigations on» 6 ee ee 08 
wy wealo of copper. + 6 we ie het ae eet 
Gwalior State, geological surveyof » - + 1 ee ee 
EH 
Hemorrhagio sopticmia, experiments in counection with... . 188 
Hambergite from Kashmir a Wish 6 ce 
Heliotores Irosa fibre, report on value of 2} LLL 
Himalaya, botanical collections from the eastom . =... . 8 
‘Hybrid Pyroxene gneiss of Central Provinces... i 36 
Hyderabad State, survey workin... ee oe IG 
I 
Idar State, geological survey of |. race Gotan ee 
Imperial Tasitute, reports on, miscellaneous subjects by the |. 164 
Indian Musoum, contenary of the. 9» + + - ew ee 188 
‘ » Teotures in tho Pee one gk aN 


*M pubtie galleries, ecological of =. | 1 LL) a0 


470 INDEX. 


Indian Musoum, zoological work in - ss 
sy science congress. era) 
Indigo, cause of diseased condition of Java. 
wy cultivation, improvement of =... 
Indore State, goological survey of et 
Insects, investigations of life histories of injurious 





Insect pests of crops set 

Trouore of Jaipur 6 ee 
v.46 

Jnipur, cobaltite und danaite in 6 ee 


i» copper ore in + 5 
Slate, geological survey of | ss. 





ig MORO Ls. Fa tease its ah oe 
Surassio fossils in Kashmir 6 6 ee 
K 
Kudnun State, geological survey of» ee 
Kerowas of Kubmir . 1 ee ew 
Ke ty ates ce 
geological survey of... : 
+ plant colleotions from 5 
solar definition in. se 





Kuxi Nag, goology of : 
Khasckhas grass rots, seasons for collecting". 
Kodaikanal, solar physics rosoarch at. a 
Kolahoi, geology of . ss Se Be 
Korea cotlfild in Contra! Provines 5}. 
Kunwon, plants from. eee 
Kurmi, tho investigation of . 9. 5 4 





Tae-work at Pusn 
Laterite of Seoni, origin of 
Levelling operations of tho ae ot Tndia 
Lime, effect on soil fort 
Tongliudes, deleraination of by wiclces talogepliy | 











M 





adagusnt bran, roport ot by is Tnpeil In 
Madres, entomologiol work iu. se 


Pace. 
137 
197 


0 

a 
ur 
adr 
150 


S2&e 


13 
o7 
16 
By 
67 


26 
59 
15d 
6 
158 


ao 
5 
88 


2 


62 
150 


INDEX. mt 























Pron, 
Madras, survey wok in eee ee eR 
» botanical collections from... 0 / + te eB 
Mognosion rooks in Dungarpur Stato. 9. 0. ee ee BB 
pcinblee Beis” 2 ted tee etn ia qa a: SA 
Magnesium carbonate and dolomite, solubility xdlaiony of |. 8 
Magnetic observatories, work done at 6 Bs oS) 
» Survey, committee on the present position of the |... BB 
» Programme for 101415. 0. 5 ‘ 36 
* ty field operations, 191814... 3 
+» work, during rovess season, 1918-14. 9. a 
Malayan Peninsula, work on the flora of the... ss 6 
Mammals, Tertiary. cet uprase a7 
Manganoso ore of Seon district, Contral Provinces... . 1B 
Mangrove bark, investigations =... ee eee 
Manusing, investigations of groon ead Se Sie se 5. slow 
Marblo and sandstone for Imperial Delhi Shs & count 
for Vietoria Memorial =. 0. 0s we wee MO 
Markets for timber ©. ee ee ee D 
Merwe, wollen fa ‘6 6) ee ee ew 
Match woods . eet See 
Mesa ferrea seed oil, roport on, by the Imperial Tusitute |). 188 
Miorosporidium polyhedricum, oxperiments with 3 148 
Milk investigations. ee ee ee eB 
Minbu, goological survey of . Oe ee 
‘Mineral salts, solubility investigations of =. 0... ; 10 
‘Moltuses and numomulites, Tortinry, of Sind... : 7 
Monsoon rainfall, the forecasting of |.» Beh Rete 8h 
Mosses, collections referred to» ss $e leg ay BS 
» of Western India... ogra Wap ag Ete 
Mycological systomatio work » =. 6 1 ye eee OM 
Myingyan, goologioal survey of . 9... . 1 ew OM 
Mysore, entomological work in. + ee ee 163 

N 
Noutral substances, effect on soll fertility... ee ee 
Nimbahera sequence of strata... . ee ee BO 
Nitrogen fixation investigations eae Ser a0 
North-West Frontior Province, entomologieal work in| |). aL 
» podem io. ewe 

0 
Oils, essential, report on, by the Imperial Institute... .. 16K 
Oil, pine needle, distillation of. =. eee ee eB 
wy, Noltviey Sotabmiia ets ea, 6 NS, Tee el es a a 
Ophiceras fauna in Keshmic . eee we 
Orissa, survey work io ou Caw ue SoMa” Gu 3, ap tae 


ne 1 INDEX. 














P 
Paae, 
Pakokku, geological survey of. 6 6 6 ee ee ee Bh 
Paper-pulp, grasses for . Sys No a Bagel bia ae 
Paving-blocks, utilisation of imbore for | 2] 2] lL agg 
Pendulum operations =. ag oe oe 
Pottoloum in Punjab and North-West Frontior Province | ||. at 
Physical and mechanical properties of certain timbers... . ML 
Phytophthora investigations... OPE es Coke Gah eset 100 
Pino needle oil distillation . aly Nie Maret) 
Pinus longifolia turpentine, report on, by the Imperial Insitute | || 164 
Pir Panjal, geological survey of... ss ere Vai AOE 
Pitohblondo of Singar mines, Gaya district. ee he ae a: 
Potato moth, work agains 6 + 1 ee ee ee 1B 
» rob investigations =. haa! Sina “aut 
Publications, bacteriological - 6 4 ee ee ee MB 
Publications, botanical, economic». +. eee 08, 08 
” »— Bystematio Ope ie, Uawdes GES tae es a. 
chemical =. ee p Ree ggasi Be 
tntomological economic |). | +. 186 
tovest economia se ee ew 
m— motgorologiod 6 ee eR 
mw myplogioal 205 
a ee 1 
whey we + 160 
toologioal, gonoral =. ee ee eee 
Punjab, entomological work im. ee ee we ee UL 
» Peel ine ee 1 
R 
Rejputana, geological survey of . 6 6 6. ee eB 
Rhizootonia as diseaso of crops. eek 108 
Rhus mysorencis, tannin value ot ©. . 19 
Rico, investigations into culture of =... ee kkk BB 
i Manaiee; OE a cee ie ahs! Be yee Ba wm ees whe ee B09. 
me beer, Mology of ee ee ee ML 
w» soils, gases of swamp». ee eee 
Rives, chemical differentiation of... . ee ek OB 
Rinderpest, drug treatment of. ote Ait Varvirs d S8 
vy immune bodies, efect of heaton.) | ss] age 
Rubber from Cryptostegia grandifora .  . ew 
» samples, report on, by the Imporial Institute...) | 162, 
RussonIndian triangulation work =... ee ee 
s 
Saccharum, sp., report on sugar contents of wild» =... . , 8 
eects Reece se, a6d 


Sagaing, geological survey of - se 


INDEX. 


Sal, economio uses of 
mv insect pests of . 5 
m» ecology of 
‘(Shorea robusta), splviculbure of 

Salt worts from Madras, report on. 

Schleichera trijuga seed, oll of . 
Seasoning of timber. | 

Seoni, geological survey of. 
» district, gold in.) 

my Manganese ore in 

Setamum ‘wilt disease. 
iam cutch, analysis of 

Silk work investigations. 

plants from . 
biological analysis of ‘ 

1» chomical investigation of 








fertility, offect of various chorncals on 





nitrification, conditions of. 

Solar definition in Kashmir 
1» influences on monsoon rainfall 
4 physios revoarch at Kodaikanal 
work in Kashmir. 


Solubility relations of magueaium carbonate 
Spectroscopic investigations ab Kodaikanal 
Spectrum, displacement of lines of solar 

Statistical investigations of seasonal rainfall 


» work in typical forest crops 


Successive rogencration felling, system of 
cultivated at Tarnab, quality of 


Sugar bet 
hy cane crushing investigations 
hy» Aisoases, investigation of 





ty effeot of manure on ripening of 
ty ty fibre pereontago investigations 


hy 9» im Punjab, quality of 

y» a» investigations in Madras 
Sun, oxamination of prominences of 

researches on physics of « 
Sunspots, examination of =. 
Sunth State, geological survey of 
Surra, treatment and transmission of 
Sweet, Jowar analysis of juice of . 


Splvicultural experiments at Dehra Dun. 


» systems, developments in 





Taghdumbs 
‘Tan bark, enquiries into mangrove as & 


sh Pamir, collection of plants trom the 
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Paar. 
‘Tannin value of Rhus mysorensis . ee » 
a of Terminalia paniculata... eee 
‘Tapioca, analysis of Indian. Can a ure mr | 
TTeaboxes, experiments in antiseptic treatment of |. sy 180 
Ten, insect posta of». ee ee ee te  D 
Deak, insect posta of See ae See CRNA. 
Torminalia paniculata, tannin value of | 1. ste 8 
‘Termites, experiments with wood attacked by Cralod +8 
ertiaries of Burma, classification of . . . + + . «+ BB 
Tertiary mammals... ee eae tee een) 
rolluses and nummulites of Sind >. Sk ST 
Mideb, ochinolisof se ee ee 
‘Tidal registrations . URE” Ba si Ariog a net Dae oe ON 
‘Timbers, antiseptic treatment of ss. ee ee OD 
» seasoning of. we Brat, Sh he ae 
testing investigations of strongth,ot |). 
‘imnevelly, work on the floraof . . 1 ee ee eB 
‘Tobacco, importance of chartoters in. aaa tartan. 
v» sample, report on, by the Timpovial Tonitute » >.) 1NR 
‘Took Stato, geological survey of . 6. SS cueae i ol 
‘Toon tree, insect pests of the © ee eee eG 
‘Torbernite with pitchblende in the Gaya ihe ag OS i te ciel 
‘Trametes Pini, investigation of. . . 1 6 ee eM 
‘Travancore, botanical work in. se ee 
Triangulation in Kashmir... ee ee OL 
Tris of Khir se ee ee 
‘Triplite in Gaya district Pee oe Ue gee 
‘Poxpentine and resin from Pins longifotin, extraction of | + 1 
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fra diseaso of rice and its cause. Ae ieaae weap eee Aver, LO 
United Provinces, entomological work io |). ft aL 
Upper air investigations. po ie gee, Ney a ae 
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Victoria Memorial, marblefor . ee 40 
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Water logging of Phiue Tongifolia se - 1 
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Phos. 
Wheat, improvement of Indim . . we we 
1» Boed, arrangements for supply of « Aaa ane Ae a 
Wireless telegeaphy and longitude determinations. 5 sR 
Wolfram in Mewar. ee 
Woods for railway wagons. 5 ee OD 
Y 
Yaw stage fossils se ee ee a 
Yonungyaung, geological work in. eR 
z 
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Departmental Publications. 


1.—Meseonotooreas, Derannaces— 
Government of India Office. 
(Q) Tho Tadian Daily Weather Roport and Ghart. 
(2) The Weekly Rainfall Summary. 
(8) The Monthly Weather Review. 
(@ The Annual Summary, 
(©) Tho Rainfall of In 
(@) Indian Meteorological Metaois, 
Bengal Of. 
(1) Bongal Daily Weather Report and Chat. 
(@) Mouthly Rolnfall Tables and Summaries of the chit features of tho woather 
ofthe month over Bengal. 

Bombay Ofc 
(1) Bombay Daily Weather Roport and Ct 
(2) Monthly Abstracts of the Bombay observations (Bombay Gazette). 

Madras Office. 

(1) Bombay Daily Woathor Report and Chart, 
(2) Monthly Rainfall Tables (Madras Gazette), 

Allahabad Ofiee, 

(1) Monthly Weather Summaries (United Provinces Gaseite. 
@ Annual Summary. 
(@) Monthly Rainall Tables (United Provinces Gasett). 

Lahore (Simla) Offs. 

a Monthy Sum Y of Panjab weather. 











1.—Grotooroat, Sonvzy. 
‘The publications of the Department include— 
Palwontologia Indica arranged in series, and sold in parts which are pr 
4 annas (8 ponce) per plate, 
Memoirs, Vols. I—XLI, including the larger papers on geological subjects. 
Records, Vols. I—XLIV, including the shorter papers and Annual Reports from 
11868 to 1914, sold in parts, price one rupee each. 
‘Manual, Guides and Maps, 
‘A complete list of the contents of theso publications can be obtained by application 
to the Rogistrar, Geological Survoy of India, 27, Chowringloo Rond, Calcutta, 
Indexes to the Genera and Species described in the Paleontulogia Indica up to 
1801, to the Memoirs, Vols. I-XX, and to tho Records, Vols, I—XXX, have 
‘been printed for sale, 


sd ab 











IIT—Sunvey or Inp1a. 
@) Annual General Report. 
(2) Professional Papers. 


{V,—Borastoan Survey ap Roya Boraro Garpex, Cavourma. 

@) Annual Report of the Botanical Survey of India. 

@) Records of tho Botanical Survey, Vols. T5-VIT. 

(@) Annual Report of the Industrial Seotion, Indian Museum, 

(4) Annual Report of the Royal Botanic Garden, Caloutta. 

(6) Annals of the Royal Botanic Garden, Celeutta, Vols. I-XIT. 

‘A list of tho contents of the Records and of the Annals with prices of the 

numbers and volumes still available ean bo obtained by applying to tho 
Superintendent, Royal Botanic Garden, Calcutta, 


Duvansscnir oF Acxiouusone. 

(1) Annual Report.—An account of the year’s work of the Imperial Dopart- 
ment, including the separate reports of the scientific officers of each 
branch (Agricultural Chemistry, Botany, Mycology, Hntomology, and the 
ik 

(2) Tho Agrioultural Journal of India.—A quarterly journal containing articles 
on agricultural matters intended for the educated agriculturist and the 
genoral reader interested in Agriculture. 

(G) Scientific Memoirs of tho Department of Agriculture.—An occasional pub- 
Viation for papers of a scientific or technical nature divided into saries 
such as Chemical, Botanical, Entomological, and the like. 

(4) Bulletin,—An oceasional publication containing information on agricul- 
tural mattors of a temporary naturo, 

(8) Loaflots—Short notes of practical instruction in agricultural matters, 

dealing mainly with entomological subjects. 























VI.—Fonrsr Darannacewr, 

) Roviow of Forost Administration in British India by the Tnspoctor-Genoral 
of Forosts (issued annually), 

(®) Annual Progress Report of Forest Administration in exch Provinoe.— 
Issued by tho Looal Governments annually, 

(8) Indian Forest, Rocords, 

(4) Indian Forest Memoirs. 

(6) Tho Indian Forostor—A monthly Journal of Forestry, Agriculture, Shikar 
and Travel, This is a Departmental Journal, published monthly. 

(@) Bulletins are published from timo to time 











VIT.—Zootoorost, Daraneacen. 
Q) Tho Annual Report, 8ro. 
@) The Records of tho Indian Musoum, 8vo. Containing short papers on 
Indian zoology. Ono or two volumes issued annually in quarterly parte. 
(8) Tho Memoirs of tho Indian Bfuseum, 410. Containing monographs end other 
important papors. Publishod at irrogular intervals. 
(4) Descriptive Catalogue of Indian Decapod Crustacea, 4to, Parte published at 
irregular intervals 
(@ Doseriptive Catalogue of Indian Echinodermata, to, Parts published at 
fnrogular interval 
‘VITL—Orvn, Vermamany Dersnmnexn, 
(1) Ariual Roport, 
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